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Why the Higgs is light, 
Why it has SM couplings to 
gauge bosons and fermions, 
and where there are 
more Higgses to be found.
Current LHC data indicate that H(125) is either the 
single Higgs of the Standard Model or, to a good 
approximation, an “aligned Higgs”. We propose that it is 
the pseudo-Goldstone dilaton of Gildener and Weinberg. 
This naturally and, we conjecture, uniquely accounts for 
its low mass and its alignment. It further implies the 
existence of additional Higgs bosons in the range ~200 
to ~550 GeV. We illustrate this in a version  of a 2HDM 
of Lee and Pilaftsis. Our version is consistent with all 
published precision EW (LEP) and LHC (ATLAS & CMS) 
data. We propose tests to confirm or exclude this model 
with available LHC data. These include surprising new 
results on di-Higgs production and related processes.
OOutline:

     The Gildener-Weinberg “scalon” mechanism 
      + a comment on “Higgs-like” dilatons. 
       
  
    The 2HDM of Lee & Pilaftsis and the Higgs masses.   
       
      Constraints from LEP and LHC, and 
      the targets of opportunity at the LHC.
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The 125 GeV Higgs discovered at the LHC is a puzzle: 
The Gildener-Weinberg Mechanism 
for a Light, Aligned Higgs Boson
∙ Its known couplings to EW gauge bosons and fermions 
are consistent with the SM at the 10-20% level. 
But is that all? Why is H so light — especially in the absence  
of a shred of evidence proposed to explain its low mass?
The 125 GeV Higgs discovered at the LHC is a puzzle: 
∙ If more Higgses, then why are H’s couplings so SM-like? 
The common and attractive answer: Higgs alignment.
∙
∙ Also, most models “explaining” why H is light need extra 
Higgs bosons — usually in doublets. 
(Not to mention the popularity of 2HDMs.)
The Gildener-Weinberg Mechanism 
for a Light, Aligned Higgs Boson
Its known couplings to EW gauge bosons and fermions 
are consistent with the SM at the 10-20% level. 
But is that all? Why is H so light — especially in the absence  
of a shred of evidence proposed to explain its low mass?
This H has the same couplings to EW gauge bosons 
and fermions as the one-doublet SM Higgs!  
(H must be a  mass eigenstate, of course.)
Higgs Alignment in a 2HDM:
W±L =
nX
i=1
vi 
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i
v
, ZL =
nX
i=1
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v
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N.B.: This aligned H has the same form as 
Goldstone boson (eaten) Higgses:
This H has the same couplings to EW gauge bosons 
and fermions as the one-doublet SM Higgs!  
(H must be a  mass eigenstate, of course.)
Higgs Alignment in a 2HDM:
W±L =
nX
i=1
vi 
±
i
v
, ZL =
nX
i=1
viai
v
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Is the aligned Higgs a Goldstone boson?
N.B.: This aligned H has the same form as 
Goldstone boson (eaten) Higgses:
Is Higgs alignment natural — 
free of large radiative corrections?
∙
∙ This might seem a separate “naturalness issue” 
from the radiative stability of the Higgs mass.
With only 2 exceptions (Dev & Pilaftsis, Benakli et al.), 
no one seems to have addressed this question! 
∙This might seem a separate “naturalness issue” 
from the radiative stability of the Higgs mass.
In fact, they are the same and this 
has gone unappreciated for decades!
Is Higgs alignment natural — 
free of large radiative corrections?
∙
With only 2 exceptions (Dev & Pilaftsis, Benakli et al.), 
no one seems to have addressed this question! 
∙In fact, they are the same and this 
has gone unappreciated for decades!
Is Higgs alignment natural — 
free of large radiative corrections?
∙
With only 2 exceptions (Dev & Pilaftsis, Benakli et al.), 
no one seems to have addressed this question! 
This might seem a separate “naturalness issue” 
from the radiative stability of the Higgs mass.
(Or, at least, under-appreciated; see the 
note below on “Higgs-like” dilatons.)
A little history:
S. Coleman and E. Weinberg, “Radiative Corrections 
as the Origin of Spontaneous Symmetry Breaking” 
Phys. Rev. D7, 1888 (1972).
A little history:
S. Coleman and E. Weinberg, “Radiative Corrections 
as the Origin of Spontaneous Symmetry Breaking” 
Phys. Rev. D7, 1888 (1972) — A brief explanation: 
Massless scalar electrodynamics— a sick theory cured 
in one-loop order.
A little history:
E. Gildener and S. Weinberg, 
“Symmetry Breaking and Scalar Bosons”,  
Phys. Rev. D13, 3333 (1976).
Generalized Coleman & Weinberg 
to arbitrary everything… 
gauge groups, fermions, Higgs 
multiplets.
A little history:
E. Gildener and S. Weinberg, 
“Symmetry Breaking and Scalar Bosons”,  
Phys. Rev. D13, 3333 (1976).
Generalized Coleman & Weinberg 
to arbitrary everything… 
gauge groups, fermions, Higgs 
multiplets — a not so brief 
explanation:
E. Gildener and S. Weinberg,  
“Symmetry Breaking and Scalar Bosons” 
Phys. Rev. D13, 3333 (1976).
∙ Assume a model with only quartic Higgs couplings,  
i.e., classically scale-invariant:
V0( ) =
1
24
fijkl i j k l, for real  i (SW
0s notation!)
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(All gauge boson and fermions also massless until

spontaneous EW symmetry breaking occurs.)
E. Gildener and S. Weinberg,  
“Symmetry Breaking and Scalar Bosons” 
Phys. Rev. D13, 3333 (1976).
∙ Assume a model with only quartic Higgs couplings,  
i.e., classically scale-invariant:
V0( ) =
1
24
fijkl i j k l, for real  i (SW
0s notation!)
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What underlying physics produces            ? 
I don’t know — and neither does anyone else.
V0( )
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(All gauge boson and fermions also massless until

spontaneous EW symmetry breaking occurs.)
E. Gildener and S. Weinberg,  
“Symmetry Breaking and Scalar Bosons” 
Phys. Rev. D13, 3333 (1976).
∙ Assume a model with only quartic Higgs couplings,  
i.e., classically scale-invariant:
V0( ) =
1
24
fijkl i j k l, for real  i (SW
0s notation!)
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(All gauge boson and fermions are also massless 
until spontaneous EW symmetry breaking occurs.)
V0 has trivial minimum at   ⌘ 0
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It preserves the classical scale-invariance 
and everything’s massless.  
Is there another, nontrivial minimum?
GW considered V0 on the ray  i = ni , whereX
i
n2i = 1,   = arbitrary mass scale.
If V0 has an extremum on this ray,
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 n
= fijklnjnknl 
3 = 0,
then V0( n) = fijklninjnknl 
4 = 0, a flat minimum.
i.e., scale symmetry is spontaneously broken and
 n is the corresponding Goldstone dilaton, a zero
eigenvector of the “mass squared” matrix
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Any other “massless” eigenvectors

of P must be “eaten” Higgses,

like W±L , ZL.
<latexit sha1_base64="IXEAcOjZ3n+e0gbvz/Sb4ydqgu4=">AAAG/XicfVXdbtNIFDY/CRAWKHDJj aGqtpWiKAkIuEFCcAFIXHS1tEHbac3EPk6mGc+YmTEQrBEvwC28AXeIW55lX4DXYM+M3a7TprVkz/E5c/6+83k8zjnTpt//98zZc+db7QsXL3Uu/3Hl6rWV6ze2tSxUDFux5FK9HlMNnAnYMsxweJ0roNmYw2g8e +rso3egNJPilZnnsJvRiWApi6lBVXT9/G8i4H0ss4yKpCRjavEBEyZKqhSdW9tZsIOzA0pLrWPtvCVP9DzDxXbWOgvBSqciCdM5p3Nt5hycT1kSlYXPRiHpkm4YS6FZAgoS69+3o75b/R4pnGimUGkKgftc4yUGd yqyOWURCx+FAp8knzJru1UU7/5+imGttYS4wpplhKPo5R7Js+4/0cueN59QZjPpi9TFwujNEqdUO5n6SuGDUZAVmZMPamfejgV3fSWhy3Y8F+GQmh5JFY1LklNlGOUOinXX4ob9X1e1bIlik6khOGkTlV4nLOKQR iXbn3GLgOzjPcObe2D27qK13z2lAt8NQi0Ox7Bexd1oxHU4Hwt9z4c+QKSJGHXKlFPj1owJhtj0rK1HsgQFdGc96PlgOqbcDx7JlYFRfuIVmjqXwlABstDcq8dKzkBUg0hODu/7ORxdFatmF/JQKXCBEyYmR/n2z HHcSOG3Jgw7kgK55hO6x0dQ8tSugE1AvIPYSOXJkTZSv3mTUV319bag+CHc8XBRo9iH0ziz6Ybipk4MEq/WewYNbHkfHZdwam+4jFX1d7Twun8Sx5ZlG1rboF6DG0Nff6dxhGAnWPthEQ1y4RAOCvEFVMusWrgHu 55cWqGI5x63lbr2rF/8pvW/R396VMM1IY0//m5vWButrPZ7/cGDh8NBiIK/wsFRYTWor81o5RdJZFxkIEzMcVA7g35udksHVcwBT8RCQ07jGZ3ADoqCZqB3S39S23ANNYmrF29hQq9tepQ00+7wxJ048Kk+anPKZ badwqQPd0sm8sKAiKtEacFDI0N37IcJU8g2PkeBxophrWE8pTgugz+HhSzjgsuJtB0E5hgMx4XtYW9wtzf4697q4yc1RBeDW8GdYD0YBA+Cx8HzYDPYCuJW2vrc+tL62v7U/tb+3v5RbT17pva5GSxc7Z//Acusa1 Q=</latexit>
∙∙
V1
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<latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit><latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit><latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit><latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit>
V0 + V1 :
<latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit><latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit><latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit><latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit>
h i0 = v, i.e. h( n)ii0 = nih i0 ⌘ niv.
<latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit><latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit><latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit><latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit>
Including quantum fluctuations about this minimum,
where H is the GW dilaton and the H’ are small corrections, 
orthogonal to H.
Now comes the punchline: 
One-loop corrections (a la Coleman-Weinberg)      explicitly 
break scale invariance giving      a “small” mass and picking 
out a definite value of    at the minimum of  
( n)i = ni(v +H) +H
0
i = vi + viH/v +H
0
i,
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h i0 = v, i.e. h( n)ii0 = nih i0 ⌘ niv.
<latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit><latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit><latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit><latexit sha1 _base64="TY0/nbLiPCnIAgEY/ 1Uij1YN6Nc=">AAAGa3iclVRL j9NIEDaQCZDlMSw34NDLaMSMF CIHIe0KCYTEBS5oEDszSNMjq2O X4550t73d7aDI8r/ksn9gb/sH 9kRVO/MImxywZFe53v1VdU0qJZ 2P47+vXb/R2+rfvHV78Mudu/f ubz/49ciVtU3hMC1Vab9MhAMlD Rx66RV8qSwIPVFwPJm9I/3xHK yTpfnTLyo41WJqZC5T4VGUPOh pbuBrWmotTNbwiWjxA1NpGmGtW LTtYEUPpAfk1monjrxLlbmFRt IOdgcrwRoS8Uy6SomF8wsF5NM0 3Gr2IedDPvSFdES1NFLXmthOI LwXeMSM+Ly0bdtyvjGWICtXQUo HJZ7VRnpi5pD60hLXfkwke81M Iof0G/x8AWZj5KMk3uMHhdxnw ZacCuE2FD0XqoaNodCfjAAbs/h agIUQrTRdMCCCcIUqGaXEOokk hnH4q5ZzZnhVyFeboivI/YjnVq QNr4T1Uih2UX17IQshZcutnBa eYy0+abo0LSbMk0aezRQWMDTJG eI0w1ehIqZTMUq9Jvl5nViwqz WhS5XimKypUpipAlJzG9gkRrf 58BJeOYLREoTOeK+Lvp+suFCSd cHOscI+z0ft2sn7uSKEIov1kQ 4ILsKtw33cNi/aCwxxAJf4XWC3 diiYrp0PWdkkTEFVOunlPPAOt HyeQY5D5mHDeS5n9GohL9srhXR d78hZR2YdUeEiLK9C3t2Shtcm A0vbpcG1QvUHm2WY5U/w2Pt8/ CxcA2ZKH7bLb/t4A7D3l/tikGz vjEdxeFj8P+ZctRMtn4Nk+x+e lWmtwfhUCedOxnHlTxua4BR7Me C1g0qkMzGFE2SN0OBOm7AXW7a LkoyOgq/xLEivejRCO1pVaKmFL 9yPOhKu053UPv/jtJGmqj2YtE uU14r5ktGSZZm0uGjUAhmRWmx hytJCYD88ruKVLJNaldNyFZjNz NGL0TgejT+93Hn7ZgnRrehx9D Tai8bR79Hb6H10EB1Gae9b77+t G1u9rX/7D/uP+k860+vXlj4Po 5Wnv/sdeZkwbQ==</latexit>
Including quantum fluctuations about this minimum,
where H is the GW dilaton and the H’ are small corrections, 
orthogonal to H.
( n)i = ni(v +H) +H
0
i = vi + viH/v +H
0
i,
<latexi t sha1_base64 ="/jAkIG/iR3 4MlAnaNvH1fpp 1wdw=">AAAGKH icdVTNjtNIED aQLBD2ZwaOXBp GiMxOyCYIaVdI g0biMntBg2Bmk KZHVscuxz1pt 0132yiy/BD7Gv sCXOENuCGue9j n2Kp25idLYsm pcv1+9ZOaFEpa Nxp9u3b9Rqf7w 81bt3t3fvzp51 82Nu8e2bw0ER xGucrNu4mwoKS GQyedgneFAZFN FBxPZi9Jf1yB sTLXb928gNNMT LVMZCQcisLNzq 9cw4cozzKh45p PRIM/MJW6Fsa IedP0lvRAekBu pXZiyTtXsZ1nS Jreo95SsJpEP Ja2UGJu3VwB+d Q1Nxn7M+EDPnC ptEQzqWVWZsS2 AuGcwBJj4pPc NE3D+dpYgqxsA REVSjwrtXTEVB C53BDXvAol22 U6lAP69H4uBb0 28lE46vODVG4z b0tOqbBrQFdCl bA2FPqTEeBg5 h9SMOCj5boNBk SwXR4lo5SIk0i oGYf3payY5kU qn6+LriBxQ54Y EdW8EMZJodgF+ uZC5kPKhhs5TR 1HLC6s2zQNJk zCWp7NFAIY6PA M+zTDV6FiRFUx Sr0i+TlOBGzL jLpLSHFNvkPZb y23z6fQr3b2t3 f2Q/l4l1Uo3PG /+79VyJF0sLa ZSuipAsrDjWfD EYasBpdzkkMYt t1sVi7gAdVKR bdNGzf10+aiAb g9i+IvCl85UZa V1vl0bOJHWORW Oll53kImn8SQ 4IY4GK5GcblgV 4E8a64AaUfWkr OWzFqi/BYv9j hpV7zmpY7B0Gm o8SYQfm+zCLP4 8B79N8eP/Q4zn Tt/Gh5s4/ri4 C7/7L1wY2s8HP mHjb5jzlVbweI 5CDf+5XEelRl oFylh7cl4VLjT mtYvUoDBSwuFi GZiCifIapGBPa 39UWvYI5TEVA q+2jEvvepRi8z SnUHLTLjU/l9H wlW6k9Ilf5zW UhelAx21iZJSM ZczupAslgavhJ ojIyKDI4xYlAq ch8M7upRlUqp 8mi83Zj1z9HQ4 Rv71s629F4sW3 QruBw+DfjAOf g/2gv3gIDgMos 5fnY+dT53P3b+ 7X7pfu99a0+vX Fj73gqWn+89/ 8qIY3g==</lat exit><latexi t sha1_base64 ="/jAkIG/iR3 4MlAnaNvH1fpp 1wdw=">AAAGKH icdVTNjtNIED aQLBD2ZwaOXBp GiMxOyCYIaVdI g0biMntBg2Bmk KZHVscuxz1pt 0132yiy/BD7Gv sCXOENuCGue9j n2Kp25idLYsm pcv1+9ZOaFEpa Nxp9u3b9Rqf7w 81bt3t3fvzp51 82Nu8e2bw0ER xGucrNu4mwoKS GQyedgneFAZFN FBxPZi9Jf1yB sTLXb928gNNMT LVMZCQcisLNzq 9cw4cozzKh45p PRIM/MJW6Fsa IedP0lvRAekBu pXZiyTtXsZ1nS Jreo95SsJpEP Ja2UGJu3VwB+d Q1Nxn7M+EDPnC ptEQzqWVWZsS2 AuGcwBJj4pPc NE3D+dpYgqxsA REVSjwrtXTEVB C53BDXvAol22 U6lAP69H4uBb0 28lE46vODVG4z b0tOqbBrQFdCl bA2FPqTEeBg5 h9SMOCj5boNBk SwXR4lo5SIk0i oGYf3payY5kU qn6+LriBxQ54Y EdW8EMZJodgF+ uZC5kPKhhs5TR 1HLC6s2zQNJk zCWp7NFAIY6PA M+zTDV6FiRFUx Sr0i+TlOBGzL jLpLSHFNvkPZb y23z6fQr3b2t3 f2Q/l4l1Uo3PG /+79VyJF0sLa ZSuipAsrDjWfD EYasBpdzkkMYt t1sVi7gAdVKR bdNGzf10+aiAb g9i+IvCl85UZa V1vl0bOJHWORW Oll53kImn8SQ 4IY4GK5GcblgV 4E8a64AaUfWkr OWzFqi/BYv9j hpV7zmpY7B0Gm o8SYQfm+zCLP4 8B79N8eP/Q4zn Tt/Gh5s4/ri4 C7/7L1wY2s8HP mHjb5jzlVbweI 5CDf+5XEelRl oFylh7cl4VLjT mtYvUoDBSwuFi GZiCifIapGBPa 39UWvYI5TEVA q+2jEvvepRi8z SnUHLTLjU/l9H wlW6k9Ilf5zW UhelAx21iZJSM ZczupAslgavhJ ojIyKDI4xYlAq ch8M7upRlUqp 8mi83Zj1z9HQ4 Rv71s629F4sW3 QruBw+DfjAOf g/2gv3gIDgMos 5fnY+dT53P3b+ 7X7pfu99a0+vX Fj73gqWn+89/ 8qIY3g==</lat exit><latexi t sha1_base64 ="/jAkIG/iR3 4MlAnaNvH1fpp 1wdw=">AAAGKH icdVTNjtNIED aQLBD2ZwaOXBp GiMxOyCYIaVdI g0biMntBg2Bmk KZHVscuxz1pt 0132yiy/BD7Gv sCXOENuCGue9j n2Kp25idLYsm pcv1+9ZOaFEpa Nxp9u3b9Rqf7w 81bt3t3fvzp51 82Nu8e2bw0ER xGucrNu4mwoKS GQyedgneFAZFN FBxPZi9Jf1yB sTLXb928gNNMT LVMZCQcisLNzq 9cw4cozzKh45p PRIM/MJW6Fsa IedP0lvRAekBu pXZiyTtXsZ1nS Jreo95SsJpEP Ja2UGJu3VwB+d Q1Nxn7M+EDPnC ptEQzqWVWZsS2 AuGcwBJj4pPc NE3D+dpYgqxsA REVSjwrtXTEVB C53BDXvAol22 U6lAP69H4uBb0 28lE46vODVG4z b0tOqbBrQFdCl bA2FPqTEeBg5 h9SMOCj5boNBk SwXR4lo5SIk0i oGYf3payY5kU qn6+LriBxQ54Y EdW8EMZJodgF+ uZC5kPKhhs5TR 1HLC6s2zQNJk zCWp7NFAIY6PA M+zTDV6FiRFUx Sr0i+TlOBGzL jLpLSHFNvkPZb y23z6fQr3b2t3 f2Q/l4l1Uo3PG /+79VyJF0sLa ZSuipAsrDjWfD EYasBpdzkkMYt t1sVi7gAdVKR bdNGzf10+aiAb g9i+IvCl85UZa V1vl0bOJHWORW Oll53kImn8SQ 4IY4GK5GcblgV 4E8a64AaUfWkr OWzFqi/BYv9j hpV7zmpY7B0Gm o8SYQfm+zCLP4 8B79N8eP/Q4zn Tt/Gh5s4/ri4 C7/7L1wY2s8HP mHjb5jzlVbweI 5CDf+5XEelRl oFylh7cl4VLjT mtYvUoDBSwuFi GZiCifIapGBPa 39UWvYI5TEVA q+2jEvvepRi8z SnUHLTLjU/l9H wlW6k9Ilf5zW UhelAx21iZJSM ZczupAslgavhJ ojIyKDI4xYlAq ch8M7upRlUqp 8mi83Zj1z9HQ4 Rv71s629F4sW3 QruBw+DfjAOf g/2gv3gIDgMos 5fnY+dT53P3b+ 7X7pfu99a0+vX Fj73gqWn+89/ 8qIY3g==</lat exit><latexi t sha1_base64 ="/jAkIG/iR3 4MlAnaNvH1fpp 1wdw=">AAAGKH icdVTNjtNIED aQLBD2ZwaOXBp GiMxOyCYIaVdI g0biMntBg2Bmk KZHVscuxz1pt 0132yiy/BD7Gv sCXOENuCGue9j n2Kp25idLYsm pcv1+9ZOaFEpa Nxp9u3b9Rqf7w 81bt3t3fvzp51 82Nu8e2bw0ER xGucrNu4mwoKS GQyedgneFAZFN FBxPZi9Jf1yB sTLXb928gNNMT LVMZCQcisLNzq 9cw4cozzKh45p PRIM/MJW6Fsa IedP0lvRAekBu pXZiyTtXsZ1nS Jreo95SsJpEP Ja2UGJu3VwB+d Q1Nxn7M+EDPnC ptEQzqWVWZsS2 AuGcwBJj4pPc NE3D+dpYgqxsA REVSjwrtXTEVB C53BDXvAol22 U6lAP69H4uBb0 28lE46vODVG4z b0tOqbBrQFdCl bA2FPqTEeBg5 h9SMOCj5boNBk SwXR4lo5SIk0i oGYf3payY5kU qn6+LriBxQ54Y EdW8EMZJodgF+ uZC5kPKhhs5TR 1HLC6s2zQNJk zCWp7NFAIY6PA M+zTDV6FiRFUx Sr0i+TlOBGzL jLpLSHFNvkPZb y23z6fQr3b2t3 f2Q/l4l1Uo3PG /+79VyJF0sLa ZSuipAsrDjWfD EYasBpdzkkMYt t1sVi7gAdVKR bdNGzf10+aiAb g9i+IvCl85UZa V1vl0bOJHWORW Oll53kImn8SQ 4IY4GK5GcblgV 4E8a64AaUfWkr OWzFqi/BYv9j hpV7zmpY7B0Gm o8SYQfm+zCLP4 8B79N8eP/Q4zn Tt/Gh5s4/ri4 C7/7L1wY2s8HP mHjb5jzlVbweI 5CDf+5XEelRl oFylh7cl4VLjT mtYvUoDBSwuFi GZiCifIapGBPa 39UWvYI5TEVA q+2jEvvepRi8z SnUHLTLjU/l9H wlW6k9Ilf5zW UhelAx21iZJSM ZczupAslgavhJ ojIyKDI4xYlAq ch8M7upRlUqp 8mi83Zj1z9HQ4 Rv71s629F4sW3 QruBw+DfjAOf g/2gv3gIDgMos 5fnY+dT53P3b+ 7X7pfu99a0+vX Fj73gqWn+89/ 8qIY3g==</lat exit>
Now comes the punchline: 
One-loop corrections (a la Coleman-Weinberg)      explicitly 
break scale invariance giving      a “small” mass and picking 
out a definite value of    at the minimum of  
Note: GW show that this minimum is

deeper than the trivial one at          .   ⌘ 0
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 
<latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit><latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit><latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit><latexit sha1_base64="H2aC I4ob3IbT9+ziQD7wbIfnX4s=">AAAGnHicfVRtb9s2EFa72mu9t 3T9WKBgFxRLMM+QiwwbCrQosH3Y0G7IsCUpFqYCLZ0sxhSlkpRT V+Bf2f/aH9jv2B2lvLX2BEh3Ot4999yRvFmtpHVx/M+Nmx/dGg w/vn1n9Mmnn33+xdbdLw9t1ZgUDtJKVebVTFhQUsOBk07Bq9qAK GcKjmaLH2n9aAnGykr/6VY1nJRirmUuU+HQlNy99TfXcJZWZSl0 1vKZ8PiBudStMEasvB9dWwdaB9TWrs4sRVcqs6sShR89Gl0Da8n EM2lrJVbWrRRQTNtyU7Jfcj7mY1dIS7KUWpZNSWpnEM4JLDEjPa +M957zjViCvGwNKRVKOmu0dKQsIXWVIc3/lkj2lOlEjuk3xLkC9 EbkwyTe4fuF3GXBl4IKYTeQXgrVwEYojCcnwI1ZnRVgIKBVugMD EtiuwJJRSuRJItGMw5tGLpnmdSGfbEJXkLsJz41IW14L46RQ7I K9v7AFSOm5kfPCceTikrZL4zFhnrTydKGQwFgnp9inBb4KF2Kqi mHqNZmRlV+7xWeveV1i8FHykrRxKJi9Q8tfycv1IftEwO90jHaR AjbBwVvXe4Typr597P05VWK6QJLEl6h0ZNdgn3cTEW1T0hkIzNe xWJKTEnquoAviJvwkcb8XhIAnCTEu/BDrwouPJ/9XHqFfVsIuKz lv+Hmz158iVjbWdb2chWNTV1Y6uQy6hVJ+m0GOp9LBBhaXh/oqk b0rLe16JTtx2olFJ1S4Of3dybtr1fJGZ2BoHLU4h4h/8Olh+p8Q sfPH0dfh3jBduTCOHu7ilcGZcjlgRsnWdjyJw8M+VKa9sh31z3 6y9S/PqrQpQbtUCWuPp3HtTlo68qkCBG8s1CJdiDkco6pFCfakD YPUs0doyagUfLVjwXo1ohWlpdmGnqVwhX1/jYzr1o4bl/9w0kpd Nw502iXKG8VcxWgqs0wanExqhYpIDW5hytJC4H44nN3XsswaVc2 r0Jjp+234UDl8PJnGk+nve9vPn/Utuh3dj76KdqJp9H30PPo52o 8OonQwGHwz2Bt8N3ww/Gn4Yvhr53rzRh9zL7r2DA//A4a/RUU=< /latexit>
V0 + V1 :
<latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit><latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit><latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit><latexit sha1_base64="fAgXhqTUJSKYLdUsVutJyaqX9ZU=" >AAAGonicfVRtj9w0EE5fdilbXq7lI18MR8WdWFabqhLoEKgSXwBV6KpydxXna+RNJhvf2k6wnT2WyP+GP8Uf4Hcw4+y9tbtESmYyn nnmmbE9s0ZJ56fTf+7cvXd/MHzvwfujhx98+NHHO48eH7u6tTkc5bWq7euZcKCkgSMvvYLXjQWhZwpOZosfaf1kCdbJ2vzmVw2caTE 3spS58GjKHt3/mxu4yGuthSk6PhMBPzCXphPWilUIo1vrQOuA2sbVmaPoWhVupVGE0ZPRLbCOTLyQrlFi5fxKAcV0Hbea/VzyMR/7 SjqSWhqpW01qbxDeCyyxIL2sbQiB861YgrxcAzkVSjprjfSkLCH3tSUt/JpJ9j0zmRzTb4zzFZityMfZdI8fVnKfRV8KqoTbQnopVA tboTCenAA3ZnVRgYWIVpseDEhguyJLRimRJ4nMMA5/tHLJDG8qebANXUHpJ7y0Iu94I6yXQrEr9uHKFiFl4FbOK8+Ri8+6Pk3AhGXW yfOFQgJjk51jnxb4KlyYUlUMU29sEfsKU6UHYeNGX7zhjUaIk+wFaeNYNvsLLb9nLzaHHBKNsNfz2kci2AoPf/q1RywyDd3TEC4JE9 8FUiXW1Kae8gbsy54ioms1nQRy38hiSU5KmLmCPojb+IP19jtCCHieEOPKD7GuvPh48n/lEfp1Jey6ksu2X7Z881liunW+7+UsHp6 mdtLLZdQdaPl1ASWeTQ9bWFwf7ZtEnt1oad8r2YvzXix6oeL9Wd+gsr9cHW9NAZaGUofTiPhHnzXM+idG7L06+TLeHmZqH4fSZ/t4c XCyXI+ZUbazO51M48PeVdK1spusn8Ns519e1HmrwfhcCedO02njzzo6+LkCBG8dNCJfiDmcomqEBnfWxXEa2BO0FFQKvsazaL0Z0Qn taMKhpxa+cm+vkXHT2mnry2/POmma1oPJ+0Rlq5ivGc1mVkiL80mtUBG5xS3MWV4J3A+PE/xWllmr6nkdG5O+3YZ3leOnk3Q6SV8+ 233+w7pFD5JPk8+TvSRNvkmeJz8lh8lRkg8eDtLBweC74RfDX4Yvh69617t31jGfJLeeIf8P5ItGVA==</latexit>
One-loop corrections (a la Coleman-Weinberg)      explicitly 
break scale invariance giving      a “small” mass and picking 
out a definite value of    at the minimum of  
h i0 = v, i.e. h( n)ii0 = nih i0 ⌘ niv.
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Including quantum fluctuations about this minimum,
where H is the GW dilaton and the H’ are small corrections, 
orthogonal to H.
( n)i = ni(v +H) +H
0
i = vi + viH/v +H
0
i,
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Now comes the punchline: 
 H is an aligned Higgs boson, with the same couplings 
 to EW bosons and fermions as the single SM Higgs!  
 The      corrections to alignment are protected by 
approximate scale invariance! The same symmetry that 
protects its mass!
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∙
∙
∙ As noted, the one-loop corrections give mass to the dilaton, H. 
For the known electroweak interactions, it is
Then
M2H =
1
8⇡2v2
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∙ As noted, the one-loop corrections give mass to the dilaton, H. 
For the known electroweak interactions, it is
Then
Now you know: 
Why H(125) is light.
Why H(125) has SM couplings.
Where there are more Higgses to be found.
∙
∙
∙
MH = 125GeV =)
 X
H
M4H
! 1
4
= 540GeV
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Remarks on “Higgs-like dilatons:
1) A Goldstone dilation    is characterized by decay constant f, a scale 
determined by the conformal symmetry breaking (CSB) dynamics.

2)     couplings to W, Z, fermions are H-like, but scaled by v/f < 1.

3)                     is generally very unnatural for a Higgs-like dilaton.

4) With f > v, the     does not give mass to W, Z, fermions; i.e.,    is Higgs-like, 
but not the Higgs — nor any Higgs.

5)  f = v iff the same agent is responsible for CSB and EWSB.
 
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Pseudo-Goldstone dilatons as the H (or merely as the 125 GeV boson

discovered at the LHC in 2012) have been discussed for a long time, 
e.g.: J. Ellis, et al., CERN CM-P00061607 (1975); W. Goldberger, et al., 
PRL 100 (2008) 111802;  B. Bellazzini, et al., EPJC73 (2013) 2333.

Bellazzini et al. (among others) stress these important points:
Conclusion: The only explicit mechanism in the 
literature for which f = v is Gildener-Weinberg:

EWSB and CSB are due to

triggered by the Coleman-Weinberg one-loop potential. 
We conjecture that the GW mechanism is unique.
hHi = v = 246GeV,
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The Lee-Pilaftsis Two-Higgs Doublet Model 
Phys. Rev. D 86 (2012) 035004
To be consistent with LHC searches,
we modify LP to be type I :
Z2 symmetry :  1 !   1,  2 !  2,
 L !   L,  uR !  uR,  dR !  dR.
Then :
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<latexi t sha1_base64 ="BHjln2/Gxb 4qXE1p2+oLl8z srgQ=">AAAWW3 iclRjbcuNI1b vLZQkLzEJ2Xnj pYio1ccX22Bpn 2Voq1KamgFAkV NjaSZaMYlVbb tu90cUjtTwTVP 13/AQPvPLAK3w A55xuyZItZQZ VHLW6z/0uTVeB TNVw+I8PPvzoe 9//wQ8//tHejz /5yU9/9ujTn1 +lcZb44qUfB3H y7ZSnIpCReKmk CsS3q0TwcBqI 6+ndCzy/Xoskl XH0jbpfiduQLy I5lz5XsOV9un/ rRuKNH4chj2a 5O+Ua/omFjHKe JPxe673aucBzA avG02mK2HEwS +9DuG2dzvhioc 1NJFtn/lQoIO1 7Li3qh6k5TBsP CXOFqDkdP90W KrUAaRuAPxOBZ W5WW/j2OG0+Vk sezEEtJd6qVN 0HInfnCffzkc4 dvc1KzcFvatkM Pt4BX4g1gCYh+ 4O4qh25L85zE JwH7BxwDvZqLs vB8AfuTKargN9 bHtM0Bxzvr+y EGX5u+jpRIKGr eGTMmq8BjdHlp lno5Xe94GSkJ8 /dQMzVq7PJES 0OIUYSlsHxuWZ XcAu02wPomRfo mZcHX2tWkOmX oF8DDAOgzLvbI DEEByJHBTwAuC IIAAYR3cgwoS1 DwjjAoCdysVR ddsTQQAWF5cAf 2KNbrZnrwh+Yp 8kar19nfAboV ikyytr145SsAQ dn3qh8fNovOMC 246YysqFUQSlF KkGtGcmIlk9h A2uZO/odMbJfs Q0r+pV0dq+jLV PRkpmbFeN91S fFJTutBcJ7ie4 uOASjd0wPVtj+ jiolFKrU3/YxL S1uAVlTo6e16 75DC0qRN0uRCI yRHruCKKe9F3+ 6oI2Qq0S+HWj KlZbUyH93rQGP ScHOJn3mxlA1U W8SAxIrfpO7K5 4oyQPPDTMNUE c7LjKWOp0AANj 2hu4QIIo5UCfA tt41q7oH9dry bLOaoOWWxwQUB gjDDWENLnyXzI abERLCm1EgU06 BZzCwMZbpuYh lowL64IFQ2pVO gngmTUrpLNf3M e3eAUrXLhywk afd60l+1CNP9I 23K8nffS+RjcS HRaIXtIFXxTKY z9UaIS5Am7yu 20aU60nf+H5TB Aqsm12PGeveoN JW7kFriFKfO2 Frb/Rs3cOoNo0 Nd5xn698w3Fpj eafCDmATB8SA w4mDce2MPwcIb CiFYdwmNqcA2j eUGYcIAYf69sH pMeNl6+uLieP lp5oQAhg4Zpjk a+BWFp5d8mcTd xVuWLirpQRBc a9gRFsObhklK7 wI2fCjpltwzcf H+p2Mwacl2xUk 4TKuaGc3HGZY bukIuBqzOFoUn FnJ+nnJu5011O XXmVxjQ0H/+N siVGVySILeVkW DEmb6DeLjom+D 1Uhlyna7BETt9 zJJVT9OZiIhg pcDvH0zMAzOgc 4mHZFWE6ELMIa GuLJsi8HlC3c lYRfNYDLlc8iR yRh0ew5hPxljL hyxC2NJ2r/wTu nuXBRuhcc+Gz mhpybjai7sCgH jw9BoXBj2yhse upcQN/nIHPTM k2OeuuwE6NjRq +j31oEj6w9gT7 OA2XWsU0j0o7q 3LXwJ4hQVHXw zNIZr9YGcz7WJ sboQJU0ahbaim 5haXhVWrIwTm AdN36tTdUoBkW oTUX+H6MNVsx4 kRg+rwbON6SBE YZQALyJ1G7y1 dIE8dEyV2higw DaKHJBehyoRoh +ItQi6tnc3CF X1ezndjnQ54Ba dB8aN3NdsiApC jSnHNnilKUYNy vy9Wuz8PxSLq ZBtSLaEMLGQjb SrpItNIu9JmDd gYsAqIbEDglM 5rCryM9PSkPCo 57TwpteG/EZrU 2vI0vC6FgqV3H +pH6wiDyGaMk WKQU6pGEolrW0 A4NqhfbPstZUY d5VK79xSoLWl gOs8g7cLIlI8m UMgRBuz2jE8tZ aQ4cmmApjaAW0 I30yNfKOuSZt NVBsgpwrkEFAB 8ryRTCMaNaqH5 /KC6riBqtNEd dRFcWtJfmxiqZ ECDQeNZMp60Dq KkOf/OEfLq6VM 8R7KSIZZiEuz wZXiMhIzXM/jR Le52xQwhEpXws fvEuTQLJKKBh rhq5j6lf4zJUz kyU2DhDkqaqVc NIWuGQ4RacnTF qHXPMhEKynAR yAoRMk9NWWiFk eGmMAbvHeTlGR FTGw0ZlQ0qAg T+Ms26uilgX0r t2Nw2dK6utwzR cMOuC7IojxTSC KsUnMvl9/Bez GIFnnfgZ3u4Bf UanpLHYoO32Lt Jxlh2Zwxb+zg du2d02xGFmB/g 50b77wZ5cI7w0 LkHFtv4TcMk8r 1PsKqvYteO8+ eapoWnupyFpjU PpMA3ePxsEK3W YJLtIk2UR51w SrYmho/0xTWQ+ Pdgd3QhGgPY78 G2oWDT+hNGcMS wRuloKE84NEi EAbJTejBG9rwI KUl0ijhsJ0UUG 6vpYoZ9apdBF rFRpMiBh7yP5g vzFJlXDClSF7F qVRyTetUhLI/E 3NIFCXaetn26 LhX+T645z16Mh wM6WLlYrS9eNK x16X36F/uLPa zUETKD3iavhoN V+o2xxTwAwHEs 1SsuH/HF+IVLC MeivQ2p++gmh 3AzoxBvYFfpBj tVjFyHqb4aRIg Q66W6fYZbjad vcrU/IvbXEarT InIN4zmWcCg1+ BHVTaTCVSq4B 4W3E/Afj7zlxy 8okRS5zLNgngR k2F2zLC7uHIGI 1j/Zfzkq99aE 33c+WXnV53Dzq jz685XnbPOZed lx9//+/6/9/+ z/9/P/vn4o8d7 jz8xoB9+YHF+0 aldjz/7H2Z1w9 M=</latexit><latexi t sha1_base64 ="BHjln2/Gxb 4qXE1p2+oLl8z srgQ=">AAAWW3 iclRjbcuNI1b vLZQkLzEJ2Xnj pYio1ccX22Bpn 2Voq1KamgFAkV NjaSZaMYlVbb tu90cUjtTwTVP 13/AQPvPLAK3w A55xuyZItZQZ VHLW6z/0uTVeB TNVw+I8PPvzoe 9//wQ8//tHejz /5yU9/9ujTn1 +lcZb44qUfB3H y7ZSnIpCReKmk CsS3q0TwcBqI 6+ndCzy/Xoskl XH0jbpfiduQLy I5lz5XsOV9un/ rRuKNH4chj2a 5O+Ua/omFjHKe JPxe673aucBzA avG02mK2HEwS +9DuG2dzvhioc 1NJFtn/lQoIO1 7Li3qh6k5TBsP CXOFqDkdP90W KrUAaRuAPxOBZ W5WW/j2OG0+Vk sezEEtJd6qVN 0HInfnCffzkc4 dvc1KzcFvatkM Pt4BX4g1gCYh+ 4O4qh25L85zE JwH7BxwDvZqLs vB8AfuTKargN9 bHtM0Bxzvr+y EGX5u+jpRIKGr eGTMmq8BjdHlp lno5Xe94GSkJ8 /dQMzVq7PJES 0OIUYSlsHxuWZ XcAu02wPomRfo mZcHX2tWkOmX oF8DDAOgzLvbI DEEByJHBTwAuC IIAAYR3cgwoS1 DwjjAoCdysVR ddsTQQAWF5cAf 2KNbrZnrwh+Yp 8kar19nfAboV ikyytr145SsAQ dn3qh8fNovOMC 246YysqFUQSlF KkGtGcmIlk9h A2uZO/odMbJfs Q0r+pV0dq+jLV PRkpmbFeN91S fFJTutBcJ7ie4 uOASjd0wPVtj+ jiolFKrU3/YxL S1uAVlTo6e16 75DC0qRN0uRCI yRHruCKKe9F3+ 6oI2Qq0S+HWj KlZbUyH93rQGP ScHOJn3mxlA1U W8SAxIrfpO7K5 4oyQPPDTMNUE c7LjKWOp0AANj 2hu4QIIo5UCfA tt41q7oH9dry bLOaoOWWxwQUB gjDDWENLnyXzI abERLCm1EgU06 BZzCwMZbpuYh lowL64IFQ2pVO gngmTUrpLNf3M e3eAUrXLhywk afd60l+1CNP9I 23K8nffS+RjcS HRaIXtIFXxTKY z9UaIS5Am7yu 20aU60nf+H5TB Aqsm12PGeveoN JW7kFriFKfO2 Frb/Rs3cOoNo0 Nd5xn698w3Fpj eafCDmATB8SA w4mDce2MPwcIb CiFYdwmNqcA2j eUGYcIAYf69sH pMeNl6+uLieP lp5oQAhg4Zpjk a+BWFp5d8mcTd xVuWLirpQRBc a9gRFsObhklK7 wI2fCjpltwzcf H+p2Mwacl2xUk 4TKuaGc3HGZY bukIuBqzOFoUn FnJ+nnJu5011O XXmVxjQ0H/+N siVGVySILeVkW DEmb6DeLjom+D 1Uhlyna7BETt9 zJJVT9OZiIhg pcDvH0zMAzOgc 4mHZFWE6ELMIa GuLJsi8HlC3c lYRfNYDLlc8iR yRh0ew5hPxljL hyxC2NJ2r/wTu nuXBRuhcc+Gz mhpybjai7sCgH jw9BoXBj2yhse upcQN/nIHPTM k2OeuuwE6NjRq +j31oEj6w9gT7 OA2XWsU0j0o7q 3LXwJ4hQVHXw zNIZr9YGcz7WJ sboQJU0ahbaim 5haXhVWrIwTm AdN36tTdUoBkW oTUX+H6MNVsx4 kRg+rwbON6SBE YZQALyJ1G7y1 dIE8dEyV2higw DaKHJBehyoRoh +ItQi6tnc3CF X1ezndjnQ54Ba dB8aN3NdsiApC jSnHNnilKUYNy vy9Wuz8PxSLq ZBtSLaEMLGQjb SrpItNIu9JmDd gYsAqIbEDglM 5rCryM9PSkPCo 57TwpteG/EZrU 2vI0vC6FgqV3H +pH6wiDyGaMk WKQU6pGEolrW0 A4NqhfbPstZUY d5VK79xSoLWl gOs8g7cLIlI8m UMgRBuz2jE8tZ aQ4cmmApjaAW0 I30yNfKOuSZt NVBsgpwrkEFAB 8ryRTCMaNaqH5 /KC6riBqtNEd dRFcWtJfmxiqZ ECDQeNZMp60Dq KkOf/OEfLq6VM 8R7KSIZZiEuz wZXiMhIzXM/jR Le52xQwhEpXws fvEuTQLJKKBh rhq5j6lf4zJUz kyU2DhDkqaqVc NIWuGQ4RacnTF qHXPMhEKynAR yAoRMk9NWWiFk eGmMAbvHeTlGR FTGw0ZlQ0qAg T+Ms26uilgX0r t2Nw2dK6utwzR cMOuC7IojxTSC KsUnMvl9/Bez GIFnnfgZ3u4Bf UanpLHYoO32Lt Jxlh2Zwxb+zg du2d02xGFmB/g 50b77wZ5cI7w0 LkHFtv4TcMk8r 1PsKqvYteO8+ eapoWnupyFpjU PpMA3ePxsEK3W YJLtIk2UR51w SrYmho/0xTWQ+ Pdgd3QhGgPY78 G2oWDT+hNGcMS wRuloKE84NEi EAbJTejBG9rwI KUl0ijhsJ0UUG 6vpYoZ9apdBF rFRpMiBh7yP5g vzFJlXDClSF7F qVRyTetUhLI/E 3NIFCXaetn26 LhX+T645z16Mh wM6WLlYrS9eNK x16X36F/uLPa zUETKD3iavhoN V+o2xxTwAwHEs 1SsuH/HF+IVLC MeivQ2p++gmh 3AzoxBvYFfpBj tVjFyHqb4aRIg Q66W6fYZbjad vcrU/IvbXEarT InIN4zmWcCg1+ BHVTaTCVSq4B 4W3E/Afj7zlxy 8okRS5zLNgngR k2F2zLC7uHIGI 1j/Zfzkq99aE 33c+WXnV53Dzq jz685XnbPOZed lx9//+/6/9/+ z/9/P/vn4o8d7 jz8xoB9+YHF+0 aldjz/7H2Z1w9 M=</latexit><latexi t sha1_base64 ="BHjln2/Gxb 4qXE1p2+oLl8z srgQ=">AAAWW3 iclRjbcuNI1b vLZQkLzEJ2Xnj pYio1ccX22Bpn 2Voq1KamgFAkV NjaSZaMYlVbb tu90cUjtTwTVP 13/AQPvPLAK3w A55xuyZItZQZ VHLW6z/0uTVeB TNVw+I8PPvzoe 9//wQ8//tHejz /5yU9/9ujTn1 +lcZb44qUfB3H y7ZSnIpCReKmk CsS3q0TwcBqI 6+ndCzy/Xoskl XH0jbpfiduQLy I5lz5XsOV9un/ rRuKNH4chj2a 5O+Ua/omFjHKe JPxe673aucBzA avG02mK2HEwS +9DuG2dzvhioc 1NJFtn/lQoIO1 7Li3qh6k5TBsP CXOFqDkdP90W KrUAaRuAPxOBZ W5WW/j2OG0+Vk sezEEtJd6qVN 0HInfnCffzkc4 dvc1KzcFvatkM Pt4BX4g1gCYh+ 4O4qh25L85zE JwH7BxwDvZqLs vB8AfuTKargN9 bHtM0Bxzvr+y EGX5u+jpRIKGr eGTMmq8BjdHlp lno5Xe94GSkJ8 /dQMzVq7PJES 0OIUYSlsHxuWZ XcAu02wPomRfo mZcHX2tWkOmX oF8DDAOgzLvbI DEEByJHBTwAuC IIAAYR3cgwoS1 DwjjAoCdysVR ddsTQQAWF5cAf 2KNbrZnrwh+Yp 8kar19nfAboV ikyytr145SsAQ dn3qh8fNovOMC 246YysqFUQSlF KkGtGcmIlk9h A2uZO/odMbJfs Q0r+pV0dq+jLV PRkpmbFeN91S fFJTutBcJ7ie4 uOASjd0wPVtj+ jiolFKrU3/YxL S1uAVlTo6e16 75DC0qRN0uRCI yRHruCKKe9F3+ 6oI2Qq0S+HWj KlZbUyH93rQGP ScHOJn3mxlA1U W8SAxIrfpO7K5 4oyQPPDTMNUE c7LjKWOp0AANj 2hu4QIIo5UCfA tt41q7oH9dry bLOaoOWWxwQUB gjDDWENLnyXzI abERLCm1EgU06 BZzCwMZbpuYh lowL64IFQ2pVO gngmTUrpLNf3M e3eAUrXLhywk afd60l+1CNP9I 23K8nffS+RjcS HRaIXtIFXxTKY z9UaIS5Am7yu 20aU60nf+H5TB Aqsm12PGeveoN JW7kFriFKfO2 Frb/Rs3cOoNo0 Nd5xn698w3Fpj eafCDmATB8SA w4mDce2MPwcIb CiFYdwmNqcA2j eUGYcIAYf69sH pMeNl6+uLieP lp5oQAhg4Zpjk a+BWFp5d8mcTd xVuWLirpQRBc a9gRFsObhklK7 wI2fCjpltwzcf H+p2Mwacl2xUk 4TKuaGc3HGZY bukIuBqzOFoUn FnJ+nnJu5011O XXmVxjQ0H/+N siVGVySILeVkW DEmb6DeLjom+D 1Uhlyna7BETt9 zJJVT9OZiIhg pcDvH0zMAzOgc 4mHZFWE6ELMIa GuLJsi8HlC3c lYRfNYDLlc8iR yRh0ew5hPxljL hyxC2NJ2r/wTu nuXBRuhcc+Gz mhpybjai7sCgH jw9BoXBj2yhse upcQN/nIHPTM k2OeuuwE6NjRq +j31oEj6w9gT7 OA2XWsU0j0o7q 3LXwJ4hQVHXw zNIZr9YGcz7WJ sboQJU0ahbaim 5haXhVWrIwTm AdN36tTdUoBkW oTUX+H6MNVsx4 kRg+rwbON6SBE YZQALyJ1G7y1 dIE8dEyV2higw DaKHJBehyoRoh +ItQi6tnc3CF X1ezndjnQ54Ba dB8aN3NdsiApC jSnHNnilKUYNy vy9Wuz8PxSLq ZBtSLaEMLGQjb SrpItNIu9JmDd gYsAqIbEDglM 5rCryM9PSkPCo 57TwpteG/EZrU 2vI0vC6FgqV3H +pH6wiDyGaMk WKQU6pGEolrW0 A4NqhfbPstZUY d5VK79xSoLWl gOs8g7cLIlI8m UMgRBuz2jE8tZ aQ4cmmApjaAW0 I30yNfKOuSZt NVBsgpwrkEFAB 8ryRTCMaNaqH5 /KC6riBqtNEd dRFcWtJfmxiqZ ECDQeNZMp60Dq KkOf/OEfLq6VM 8R7KSIZZiEuz wZXiMhIzXM/jR Le52xQwhEpXws fvEuTQLJKKBh rhq5j6lf4zJUz kyU2DhDkqaqVc NIWuGQ4RacnTF qHXPMhEKynAR yAoRMk9NWWiFk eGmMAbvHeTlGR FTGw0ZlQ0qAg T+Ms26uilgX0r t2Nw2dK6utwzR cMOuC7IojxTSC KsUnMvl9/Bez GIFnnfgZ3u4Bf UanpLHYoO32Lt Jxlh2Zwxb+zg du2d02xGFmB/g 50b77wZ5cI7w0 LkHFtv4TcMk8r 1PsKqvYteO8+ eapoWnupyFpjU PpMA3ePxsEK3W YJLtIk2UR51w SrYmho/0xTWQ+ Pdgd3QhGgPY78 G2oWDT+hNGcMS wRuloKE84NEi EAbJTejBG9rwI KUl0ijhsJ0UUG 6vpYoZ9apdBF rFRpMiBh7yP5g vzFJlXDClSF7F qVRyTetUhLI/E 3NIFCXaetn26 LhX+T645z16Mh wM6WLlYrS9eNK x16X36F/uLPa zUETKD3iavhoN V+o2xxTwAwHEs 1SsuH/HF+IVLC MeivQ2p++gmh 3AzoxBvYFfpBj tVjFyHqb4aRIg Q66W6fYZbjad vcrU/IvbXEarT InIN4zmWcCg1+ BHVTaTCVSq4B 4W3E/Afj7zlxy 8okRS5zLNgngR k2F2zLC7uHIGI 1j/Zfzkq99aE 33c+WXnV53Dzq jz685XnbPOZed lx9//+/6/9/+ z/9/P/vn4o8d7 jz8xoB9+YHF+0 aldjz/7H2Z1w9 M=</latexit><latexi t sha1_base64 ="BHjln2/Gxb 4qXE1p2+oLl8z srgQ=">AAAWW3 iclRjbcuNI1b vLZQkLzEJ2Xnj pYio1ccX22Bpn 2Voq1KamgFAkV NjaSZaMYlVbb tu90cUjtTwTVP 13/AQPvPLAK3w A55xuyZItZQZ VHLW6z/0uTVeB TNVw+I8PPvzoe 9//wQ8//tHejz /5yU9/9ujTn1 +lcZb44qUfB3H y7ZSnIpCReKmk CsS3q0TwcBqI 6+ndCzy/Xoskl XH0jbpfiduQLy I5lz5XsOV9un/ rRuKNH4chj2a 5O+Ua/omFjHKe JPxe673aucBzA avG02mK2HEwS +9DuG2dzvhioc 1NJFtn/lQoIO1 7Li3qh6k5TBsP CXOFqDkdP90W KrUAaRuAPxOBZ W5WW/j2OG0+Vk sezEEtJd6qVN 0HInfnCffzkc4 dvc1KzcFvatkM Pt4BX4g1gCYh+ 4O4qh25L85zE JwH7BxwDvZqLs vB8AfuTKargN9 bHtM0Bxzvr+y EGX5u+jpRIKGr eGTMmq8BjdHlp lno5Xe94GSkJ8 /dQMzVq7PJES 0OIUYSlsHxuWZ XcAu02wPomRfo mZcHX2tWkOmX oF8DDAOgzLvbI DEEByJHBTwAuC IIAAYR3cgwoS1 DwjjAoCdysVR ddsTQQAWF5cAf 2KNbrZnrwh+Yp 8kar19nfAboV ikyytr145SsAQ dn3qh8fNovOMC 246YysqFUQSlF KkGtGcmIlk9h A2uZO/odMbJfs Q0r+pV0dq+jLV PRkpmbFeN91S fFJTutBcJ7ie4 uOASjd0wPVtj+ jiolFKrU3/YxL S1uAVlTo6e16 75DC0qRN0uRCI yRHruCKKe9F3+ 6oI2Qq0S+HWj KlZbUyH93rQGP ScHOJn3mxlA1U W8SAxIrfpO7K5 4oyQPPDTMNUE c7LjKWOp0AANj 2hu4QIIo5UCfA tt41q7oH9dry bLOaoOWWxwQUB gjDDWENLnyXzI abERLCm1EgU06 BZzCwMZbpuYh lowL64IFQ2pVO gngmTUrpLNf3M e3eAUrXLhywk afd60l+1CNP9I 23K8nffS+RjcS HRaIXtIFXxTKY z9UaIS5Am7yu 20aU60nf+H5TB Aqsm12PGeveoN JW7kFriFKfO2 Frb/Rs3cOoNo0 Nd5xn698w3Fpj eafCDmATB8SA w4mDce2MPwcIb CiFYdwmNqcA2j eUGYcIAYf69sH pMeNl6+uLieP lp5oQAhg4Zpjk a+BWFp5d8mcTd xVuWLirpQRBc a9gRFsObhklK7 wI2fCjpltwzcf H+p2Mwacl2xUk 4TKuaGc3HGZY bukIuBqzOFoUn FnJ+nnJu5011O XXmVxjQ0H/+N siVGVySILeVkW DEmb6DeLjom+D 1Uhlyna7BETt9 zJJVT9OZiIhg pcDvH0zMAzOgc 4mHZFWE6ELMIa GuLJsi8HlC3c lYRfNYDLlc8iR yRh0ew5hPxljL hyxC2NJ2r/wTu nuXBRuhcc+Gz mhpybjai7sCgH jw9BoXBj2yhse upcQN/nIHPTM k2OeuuwE6NjRq +j31oEj6w9gT7 OA2XWsU0j0o7q 3LXwJ4hQVHXw zNIZr9YGcz7WJ sboQJU0ahbaim 5haXhVWrIwTm AdN36tTdUoBkW oTUX+H6MNVsx4 kRg+rwbON6SBE YZQALyJ1G7y1 dIE8dEyV2higw DaKHJBehyoRoh +ItQi6tnc3CF X1ezndjnQ54Ba dB8aN3NdsiApC jSnHNnilKUYNy vy9Wuz8PxSLq ZBtSLaEMLGQjb SrpItNIu9JmDd gYsAqIbEDglM 5rCryM9PSkPCo 57TwpteG/EZrU 2vI0vC6FgqV3H +pH6wiDyGaMk WKQU6pGEolrW0 A4NqhfbPstZUY d5VK79xSoLWl gOs8g7cLIlI8m UMgRBuz2jE8tZ aQ4cmmApjaAW0 I30yNfKOuSZt NVBsgpwrkEFAB 8ryRTCMaNaqH5 /KC6riBqtNEd dRFcWtJfmxiqZ ECDQeNZMp60Dq KkOf/OEfLq6VM 8R7KSIZZiEuz wZXiMhIzXM/jR Le52xQwhEpXws fvEuTQLJKKBh rhq5j6lf4zJUz kyU2DhDkqaqVc NIWuGQ4RacnTF qHXPMhEKynAR yAoRMk9NWWiFk eGmMAbvHeTlGR FTGw0ZlQ0qAg T+Ms26uilgX0r t2Nw2dK6utwzR cMOuC7IojxTSC KsUnMvl9/Bez GIFnnfgZ3u4Bf UanpLHYoO32Lt Jxlh2Zwxb+zg du2d02xGFmB/g 50b77wZ5cI7w0 LkHFtv4TcMk8r 1PsKqvYteO8+ eapoWnupyFpjU PpMA3ePxsEK3W YJLtIk2UR51w SrYmho/0xTWQ+ Pdgd3QhGgPY78 G2oWDT+hNGcMS wRuloKE84NEi EAbJTejBG9rwI KUl0ijhsJ0UUG 6vpYoZ9apdBF rFRpMiBh7yP5g vzFJlXDClSF7F qVRyTetUhLI/E 3NIFCXaetn26 LhX+T645z16Mh wM6WLlYrS9eNK x16X36F/uLPa zUETKD3iavhoN V+o2xxTwAwHEs 1SsuH/HF+IVLC MeivQ2p++gmh 3AzoxBvYFfpBj tVjFyHqb4aRIg Q66W6fYZbjad vcrU/IvbXEarT InIN4zmWcCg1+ BHVTaTCVSq4B 4W3E/Afj7zlxy 8okRS5zLNgngR k2F2zLC7uHIGI 1j/Zfzkq99aE 33c+WXnV53Dzq jz685XnbPOZed lx9//+/6/9/+ z/9/P/vn4o8d7 jz8xoB9+YHF+0 aldjz/7H2Z1w9 M=</latexit>
Consider the ray
Zeroth-order “mass” matrices:
i.e., a minimum, albeit one with a flat direction 
and four Goldstone bosons, with H a dilaton.
M2H
0 
=   5 2
✓
s2   s c 
 s c  c2 
◆
evecs z = ZL;A
M2H± =  12 45 2
✓
s2   s c 
 s c  c2 
◆
evecs w± =W±L ;H
±
M2H
0+
=   345 2
✓
s2   s c 
 s c  c2 
◆
evecs H,H 0
 5 < 0 =)M2A > 0
 45 < 0 =)M2H± > 0
 345 < 0 =)M2H0 > 0
<lat exit s ha1_ba se64="q u7NZRU 8grE9S hopTp/W +Mcliu k=">AAA TBHicv VjNbtt GEFbSNk 3dv9g9 9rJI4M ZGFEek5 bRI4iB BC9QF7 CAtEidI 1mJW5E ramH9e Lu0oBK9 9gV7bN +it6LXv 0Rfoc3 R2lpRI m7SdQyv A1uzft 7Mzs9/ Mahj7Il G93t8X Lr73/g eXPrz80 cLHn3z 62edXF pd2kyiV Ln/qRn 4knw9Zw n0R8qd KKJ8/j yVnwdDn z4b73+ rxZ4dc JiIKn6h pzPcCN g7FSLh MQZezuH iJhvzI jYKAhV 5GhyyHf 3wswox JyaZ5vl Ab53qc g9Q4Ok z06sj3k mkAX8d GPTYe5 +aLy2Nj 7pArgH YdikJ9 MDGDSeO gmjB/B LCKv1G Jmvo8oy PJ3MzK Mzs/rqA agd3Up Hl6X09 fXqgdP4 NDLFNP JLHPps X8YZJRG ZDsoef RLu1GI addP4pi 3eCjEX eVOOS6 EUeKh0o w/65uE dhR8kC8 xbF81+ mRG2TX se7kOaW E0sZ9Y Cb1wZs ecyxjpI ENy8yp y5Fsvb +RGysNb Bj8jvu KEeVYt 273aSxg BdkkvX NuY5dAL dtUlCj 3sc+9j wyyHRGK 0gjgE7 TgUDER 5lrcdbK e8TIaJ 7OKxj1 SGdmERm +lt2rs p4Wzt3 0yEQn6R Lj7KES p0l8eH 4FCCtU5 ZH7K88 IY4djnN J4IKo2 oPYh+j 0ZmCoyd 6roTEI Tyg1Qc kkNQ1+7 fpl2E+ 57v5mf o/oLLSE 1Qaelx qYVXrw KW4DmSg 5RJ7l1 FBQOmpH B5cuc0 SLhtzM 928nxgO 9kWmHV wM8cjo T7gk6JR nTWgcV CZI9Ee aehO4GQ cnTiSU aC/39a VnWtyTk XAODfL iNsg2nw QV9TnI 7UC7JS 5bk5mEf oVTEV5 gRATmH qnsrPog lmzoAX +olKMJ 2qVHoDd PDwNP+ QumjIn b2H3F87 23YfnV Rrtgio3 88/s7s DV+S8P 03CWI60 bqPZMf 8OZjK7 v4IwbdW fg9f+f z7DV3b rervI8T O6RHqH bUThGL KDu6Ijs OA9hg/ uGGY6v1 ptVIdA /zSiFk 8/AOgG4 fhri9R lc0wWt UF1BGZr v6OOJm BFi17R s0wICBJ wiuZW+ KdNGae w+0Zxds nzps/7 CcqW7Tv EztxYu mnFKa0 p8FIVAQ IeQ8rT /IN0BT xAfHIpt kwAZMl VBIUzl p6Ii7JM JTzjYQ rNu3Zg IVcsMPV JjMgjh 0xjaWOj W3Cqbk PNYOOg jXhfh6x 6FCwEZ 8kCq+f LZavA3e rRxs6r 39DYlS RgwWys6 v1M56W m1de5w owQXzW9 KF4MNN qmGwLtA JiKk5j 7OMNea IxG3EI3 YVeiyE +EdMYC AolROIl h6gwiI MAZS5Q AET0A0s NW1W/Y 2hPQiz 6EkKV0K dWXAlZ yeI7+1L cQoMtc HroaKg JxQLpyt ZRv7jd jFG99k mjgRzna BgHKBo OUs/Sk 3IGXLDA IQdni1 YWi12A Du/eb8I hsKsAZ YQhv9r FVdisHS WQSbSX Z1ko2Ty inrjTC Ny/D2t MQz5s85 ar8B1W 5CtVa1 urXCcsP EUiMCV pqNMAO 7Grut5P HDCKmo KP8CXX 2mWKiYD qZ07Vm UMJHM29 xtGAUL rpi7+g GFDk2hd sTSEar +CCuz/ BFemNAR 3Vn0qQ kPW5FL bl815aV eNGFJi 9KmRG2 NSYmTgG /l9GjC JSfmgWL AkHDhU WNSq95 SX2xtzL DMM6Gp atv4Er y0ZpiAx kzql80 sM63ms z5DGrnx DgVdlG OIJNQs NXIy8Xr f13QeO q/BTvvw 559Vwe PylTe6 0kcdQWy +MbOqx 9nWUhc tUNZ1zU t2nC1N RPZGpS I3V/lY5 i7SAfJ ekgaYx 8t03i+C cVB7Tw LuRr9Xq /SbNHi sbZKbK A9XwSo6 DTXWk6 X1tPH2 wW7ahNo exn4N2 KWDARF U1mGppz dqod8l 5asFFx XvFniom vDAQwu NQU6+bh w4ZguL meNVsw ikivlJy hg4/RV EgjRRx gXD4nWd iPKlnc C7+mb5 lGvLZXV v6p8G5 j9kLDh XrvXWev ghJwWr EK51is9 j58o/1 IvcNIA XvuvDW+ yl1YvV XqavgO tzAE8TH jN3n43 5SxBDF vBkL8Mf bHKyDD 0eAb6B v1AR7K2 uyFiQ6 N9QYCY8 6SbJ8T Hd2TT2 MlWjb/Y yEcap4 qFrNhq lPoFco3 /9IZ6Q wFT+FA TmSrCfS +ANB15 RXNZ3G aZ+NI7Q MNZxM5 wUdu01a 33N+rF /7cH9w kSXO192 rnZWOl bn686D zlbnced px10MF n9Z/HX xt6Wfl3 5f+mPp TzP14o VizRed2 mfpr38 B9/mxY g==</la texit>
Add one loop e↵ective potential; extremize V0 +V1 :
 1c
2
  +
1
2
 345s2  + t1/64⇡
2 = 0
 2s
2
  +
1
2
 345c2  + t2/64⇡
2 = 0
Minimize and obtain V0  +V1  < V0  = V0(0) + V1(0) = 0
This picks out definite value h i of   :
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Add one loop e↵ective potential; extremize V0 +V1 :
 1c
2
  +
1
2
 345s2  + t1/64⇡
2 = 0
 2s
2
  +
1
2
 345c2  + t2/64⇡
2 = 0
Minimize and obtain V0  +V1  < V0  = V0(0) + V1(0) = 0
This picks out definite value h i of   :
h i ⌘ v = 246GeV
M2H
0 
andM2H± are unchanged from zeroth order :
M2H
0 
=   5v2
✓
s2   s c 
 s c  c2 
◆
evecs z,A
M2H± =  
1
2
 45v
2
✓
s2   s c 
 s c  c2 
◆
evecs w±,H±
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Mass eigenstates and their masses (one-loop level)
c  = v1/v, s  = v2/v; v =
q
v21 + v
2
2 = 246GeV
w± = c  ±1 + s  
±
2 , z = c a1 + s a2; Mw± =Mz = 0
A =  s a1 + c a2, M2A =   5v2
H± =  s  ±1 + c  ±2 , M2H± =  12 45v2
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Mass eigenstates and their masses (one-loop level)
c  = v1/v, s  = v2/v; v =
q
v21 + v
2
2 = 246GeV
w± = c  ±1 + s  
±
2 , z = c a1 + s a2; Mw± = Mz = 0
A =  s a1 + c a2, M2A =   5v2
H± =  s  ±1 + c  ±2 , M2H± =  12 45v2
H2 =  s 0⇢1 + c 0⇢2, M2H2 =   345v2 +O(one loop)
H ⌘ H1 = c 0⇢1 + s 0⇢2 where  0 =      
and first–order P.T. requires | |⌧   (0 <   < ⇡/2)
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Mass eigenstates and their masses (one-loop level)
N.B. : MA =MH± =) T  = 0 through one loop.
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c  = v1/v, s  = v2/v; v =
q
v21 + v
2
2 = 246GeV
w± = c  ±1 + s  
±
2 , z = c a1 + s a2; Mw± = Mz = 0
A =  s a1 + c a2, M2A =   5v2
H± =  s  ±1 + c  ±2 , M2H± =  12 45v2
H2 =  s 0⇢1 + c 0⇢2, M2H2 =   345v2 +O(one loop)
H ⌘ H1 = c 0⇢1 + s 0⇢2 where  0 =      
and first–order P.T. requires | |⌧   (0 <   < ⇡/2)
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M2H =
1
8⇡2v2
 
6M4W + 3M
4
Z +M
4
H0 + 2M
4
H± +M
4
A   12m4t
 
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H ⌘ H1
<latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit><latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit><latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit><latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit>
The aligned Higgs, 
M2H =
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8⇡2v2
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A   12m4t
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N.B: This is first-order P.T.

Therefore, Higgs, etc. masses

on R.H.S  — especially M_{H’}

are zeroth-order!
H ⌘ H1
<latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit><latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit><latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit><latexit sha1_base64="tIoV xeVI+dUy02wQlQc0Jf12CUU=">AAAG3HicfVRLb9tGEGbSSE3VR 5z2mMuihgEZUAXScNAgQAADRREVcAoXqO2gXptYUUNxo+WS4S7l qMTeeit67X/rpcf+js4sJT+lEJB2OI9vZ74ZzrhU0tgw/OfBw0 8edbqfPv6s9/kXX371ZOvp1yemqKsEjpNCFdXbsTCgpIZjK62Ct 2UFIh8rOB3PfiD76RwqIwv9q12UcJ6LqZapTIRFVfz00b9cw2VS 5LnQk4aPhcM/mErdiKoSC+d6t+xAdkBprXVsKLpQE7PI8XC9nd4 tsAZVfCJNqcTC2IUCCmHNiHF4X8s5G8URQu7cc2kaXuXsp5QP+M Bm0tCZSy3zOiexVQhrBZIwITktKucc5xuxBHmZEhKigmRWa2lJm ENii4ok93Ms2SumYzmgVx9nM9AbkU/isM+PMrnLvC8FZcJsSHou VA0boTCenABbt7jMoAKPVugWDOhAQn2WjK7EPOmI9YpKzctMvt yEriC1Q55WIml4KSorhWJX2bsrnYeUjldymlmOudi4aa9xeGEaN /LdTGECAx2/Q55m+FNoCKkqtuFqH97/sEvMUo4oru/55QUvc/Q6 jQ9JGngG2O+o+S0+XB/yJh6hOdp7vuzWazhxPoofFnrqq8BBLC5 bKM9Cn5s6j3EoEqGaEfaDvbn5drHfFr970bR0Ra7Zd1T98/3wxi 3r8zkihly/rXkXOcIuWfhglx4rwD3nVlwSlTNkkQgldlo212Cv2 o2IWAANKbmvzWJOTkroqYI2iFf+JQ6Xw+IpkIRx5YdYV158MPxY eYR+XQm7rmQ1ER+bBqQvr41tGzL2c10WRlo597KBXH43gRQ/Gw sbsrjTW9pJ1wuqF29th8PQP+y+EC2F7WD5HMVb//FJkdQ5aJsoY cxZFJb2vKEPIlGA4LWBUiQzMYUzFLXIwZw3fhE7toOaCcPtgz9t mdfejGhEbmg3omcubGbu2ki5znZW2/TFeSN1WVvQSXtRWitmC0Z bnU1khXtLLVAQSYX8JSzJBHbF4u6/dcu4VsW08MREd2m4L5zsDa NwGP2yv31wsKTocfAs+DboB1HwfXAQjIKj4DhIOj92Zh3bqbsX3 T+6f3b/al0fPljGfBPcerp//w9lYWGi</latexit>
The aligned Higgs, 
M2H =
1
8⇡2v2
 
6M4W + 3M
4
Z +M
4
H0 + 2M
4
H± +M
4
A   12m4t
 
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The aligned Higgs, 
M2H =
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8⇡2v2
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<latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="pkji8KGoRj BMqJDo+8EgK75 rOEM=">AAAB7X icbZDNSgMxFI Xv1L86Vq1rN8E iuCozbnQpuHFZ wf5AO5RMJtOGZ pIhuVMoY1/Ar W/gTnwiX8DnMP 1Z2NYDgcM5Cff mi3MpLAbBt1f Z2z84PKoe+yc1 //TsvF7rWF0Yx ttMS216MbVcCs XbKFDyXm44zW LJu/HkcdF3p9x YodULznIeZXSk RCoYRRe1hvVG 0AyWIrsmXJsGr DWs/wwSzYqMK2 SSWtsPgxyjkho UTPK5Pygszym b0BHvO6toxm1U Lteck2uXJCTVx h2FZJn+fVHSz NpZFrubGcWx3e 4W4X9dv8D0Piq Fygvkiq0GpYUk qMnizyQRhjOU M2coM8LtStiYG srQkdmYEhdSj/ Tcd1zCbQq7pn PbDINm+BxAFS7 hCm4ghDt4gCdo QRsYJPAG796r9 +F9rvhVvDXIC 9iQ9/UL2o2Smw ==</latexit><latexi t sha1_base64 ="3kbmxNORyp YKF65w/k+RyCK 8qqg=">AAAHGn icfVXdjttEFH YLCW0odMstNwN VtVmRRk5YtRUS UituFqmLFsFuq u5sRhN7HM9mP DaecbapNa/Aa/ AC3MIbcIeQeAG eg3PG3r9uUkv JfD5/c8535oxn hZLGhuG/t25/8 GGn+9Gdu72P73 3y6f2tB/eOTF 6VkTiMcpWXr2b cCCW1OLTSKvGq KAXPZkpMZovv UD9ZitLIXP9sV 4U4yfhcy0RG3I KIPehsUy3Oojz LuI5rOuMO/sR c6pqXJV8517um F6gXgNZqZwa9c xWbVQaL6z3qX QtWo4jG0hSKr4 xdKYE+dU3LjHy f0AEd2FQaXDOp ZVZlCBsBt5ZD iTHiJC+dc5Ruj MXRyhQiwkIRk0 pLi2ApIpuXiN wPTJJviWZygK/ ez6ZCb4x8xMI+ PUjlDvG26JRys yHpJVeV2BgK/ NFIQGNWZ6kohY +W6yaYwAXo8lk S3BLyxIVpQsU vlVwSTYtUfrMp uhKJHdKk5FFNC 15ayRW5yN5dyH xI6Wgp56mlkI tldbONgw0TVsv ThYIEBpqdAk8L +ClQhFgV2bC1 d++/2UFmMUeAb m3Pz6a0yMBqwl 4iGngGyFuQvGY v8Vzd8Nhne9M xMuELG7n6GS0k SJbTsfMl95+Qf TaZ7pKvyNf77 LUH+6ze23YIxw hxK9cqXkx3H5P ROGN2uttwsCHV A2TC9ZvadoAL yMGKN7a1OE9n7 Nw5Z0jZAthC4p CFhrU1sc/bCh FNleFhRPO1WSz RSHE9V6JxoqV/ YWF7KDACHGmIc WEHsS6s6GD4v vKuEjt25LKS88 6/r+swDlllbNP DmT+/RW6klUu Pjcjk41gkMB5W bMjicrquJrJ7h dKGK9ksp82yaB blR7gd4qSZ75 pWOhYl3os1XIi Yv7dpw7Qv3qP/ 02TbDzDRufX3 4hdwFPAQXt50P bb1MByG/iE3wa gFD4P2OWBb/9E 4j6pMaBspbsz xKCzsSY2zFykB wSsjCh4t+FwcA 9Q8E+ak9je6I 49AEmMp8NOWeO lVj5pnBi9ZsMy 4Tc27OhSu0x1X Nnl2UktdVFbo qNkoqRSxOcHPA 4llCVekWgHgUQ ktjEiUcuiHhY /ItV1mlcrnuSd m9C4NN8HReDgK h6Mfw+BO8Hnw ZdAPRsHT4HmwF xwEh0HU+bXze+ ePzp/d37p/df9 uKLx9q+Xys+D a0/3nf+Xlc+c= </latexit><latexi t sha1_base64 ="LKAoR5o+Ks sXjKUcDj8jmPy LssE=">AAAHGn icfVXdjttEFH YLCW0osO1tbwa qarMijeywlAoJ qYibReqiRbCbq jsba2KP49nMj F3PONtgzSvwGr wAt/AG3CEkXoD n4Jxx9q+b1FI yn8/fnPOdOeNp KYWxYfjvrdvvv d/pfnDnbu/Dex 99/MnW/XtHpq irhB8mhSyql1N muBSaH1phJX9Z VpypqeTj6fw7 1I8XvDKi0D/bZ clPFJtpkYmEWR DF9zvbVPOzpFC K6bShU+bgj8+ EblhVsaVzvWt6 jnoOaK12atC7k KlZKlhc73HvW rAGRTQVppRsae xScvRpGlop8n1 GB3Rgc2FwVUIL VSuErYBZy6DE FHFWVM45SjfGY mhlSp5goYhJrY VFsOCJLSpE7o dYkG+IjsUAX72 fzbneGPkoDvv0 IBc7xNuiU87Mh qQXTNZ8YyjwR yMOjVme5bziPl qh22AcF6DLZ0l wS8gTl1gTyl/ XYkE0LXPx9abo kmd2SLOKJQ0tW WUFk+Qie3ch8y GFo5WY5ZZCLj Zu2m0cbJjFjTi dS0hgoONT4GkO PwmKEKsiG7b2 7v03O8gs5gjQr e352YSWCqzG8Q tEA88A+QUkr+I XeK5ueOzHe5M RMuELi1zzjJYC JIvJyPmS+0/Jf jye7JLPyRf78 SsP9uNmb9shHC HErdxK8e1k9wm JRiq2k92Wgw2p HiATrt/WtgNc QA6Wv7Eri/N0R s6dc4aUzYEtJA 5ZaFlbE/u8rR DR1AoPI5qvzWK BRpLpmeStE638 SxyuDgVGgCMNM S7sINaFFR0M3 1XeVWJHjlxWct 75d3UdxkHVxrY 9nPrzWxZGWLH w2HAlnqQ8g/Gw fEMWl9N1NZHdK 5S2XIl2OW2Xeb tIP8KrIc7a+W 5orVNe4b3YwIW I+XubVZjVi/fo /zTe9gNMdGH9 vfgpHAU8hJc3X S/eehQOwzCMoi +JB/CQ6G3wKFg 9B/HWfzQtklp xbRPJjDmOwtKe NDh7ieQQvDa8Z MmczfgxQM0UN yeNv9EdeQySFE uBn7bES696NEw ZvGTBUjGbm7d1 KFynO65t9uyk EbqsLddJu1FWS 2ILgp8HkooKrk i5BMCSClqYkC Rn0A8LH5Fru0x rWcwKT8wNGm6C o9EwCofRj2Fw J3gYfBb0gyj4K nge7AUHwWGQdH 7t/N75o/Nn97f uX92/Wwpv31p x+SC49nT/+R/x 7XPv</latexit ><latexi t sha1_base64 ="SWzVafAf56 InHpex7dBP+y9 VI1I=">AAAHJX icfVXdjuM0FM 4utCzlZ2fhkhv DaDUd0a2SMsAK CbSIm0HaQYNgp qsdTyM3cVpPb SfETmdL5FfgNX gBbuENuENIXHH Hc3COk/nbaTd S6y/nz+d8x8eZ FlIYG4b/3Ln72 uud7hv33uy99f Y7797fevDesc mrMuFHSS7z8tm UGS6F5kdWWMmf FSVnair5eLr4 BvXjJS+NyPWPd lXwU8VmWmQiYR ZE8YPODtX8PMm VYjqt6ZQ5+OM zoWtWlmzlXO+G nqOeA1qrnRr0z mVqVgoW13vYu xGsRhFNhSkkWx m7khx96pqWiny b0QEd2LkwuCqh haoUwkbArGVQ Yoo4y0vnHKUbY zG0MgVPsFDEpN LCIljyxOYlIv ddLMiXRMdigK/ ez8653hj5OA77 9HAudom3Rac5M xuSXjJZ8Y2hw B+NODRmdT7nJf fRct0E47gAXT5 LgltCnrjEmlD +UyWWRNNiLr7Y FF3yzA5pVrKkp gUrrWCSXGbvLm U+pHC0FLO5pZ CLjetmGwcbZnE tzhYSEhjo+Ax4 WsBPgiLEqsiG rb17/8UuMos5A nRre34+oYUCq3 H8FNHAM0B+Bsn z+Cmeq1seB/H +ZIRM+MIiVz+m hQDJcjJyvuT+Z +QgHk/2yMfkk 4P4uQcHcb2/4x COEOJWrlV8Pdl 7RKKRiu1kr+Fg Q6qHyITrN7Xt AheQg+UvbGtxk c7IuQvOkLIFsI XEIQsNa2tiX7 QVIppK4WFE87V ZLNFIMj2TvHGi pX+Jw/ZQYAQ40 hDj0g5iXVrRw fBV5V0nduTIVS UXnX9V12EcVGV s08OpP79FboQ VS48NV+JRyjMY D8s3ZHE1XdcT2 btGacOVaJazZl k0i/Qj3A5x1s x3TSud8hLvxRo uRMzf27Rh2hfv 0f9hvOMHmOjc +nvxQzgKeAivb rpevLUdDsMwjK JPiQfwkOhlsB2 0z2G89R9N86R SXNtEMmNOorCw pzXOXiI5BK8ML 1iyYDN+AlAzx c1p7W90Rx6CJM VS4Kct8dLrHjV TBi9ZsFTMzs3L OhSu051UNnt8 WgtdVJbrpNkoq ySxOcHPA0lFCV ekXAFgSQktTE gyZ9APCx+RG7t MK5nPck/MLRpu g+PRMAqH0ffh 9pOvWoruBR8EH wX9IAo+D54E+8 FhcBQknV86v3V +7/zR/bX7Z/e v7t+N6d07rc/7 wY2n++//FtJ1f A==</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit ><latexi t sha1_base64 ="NSAM2tL8AF aDpD0PUjMl3dS Dp9E=">AAAHJX icfVXdjttEFH ZbEtrw0y1c9mZ gVW1WpJEdQqmQ QEXcLFIXLYLdV N3ZWBN7HM9mP DaecbbBmlfgNX gBbuENuENIXHH Hc3DO2PvXTWo pmc/nb875zpzx rJBCG9//59btO 291um/fvdd759 333r+/9eCDI5 1XZcQPo1zm5Ys Z01wKxQ+NMJK/ KErOspnkk9ni G9RPlrzUIlc/m lXBTzI2VyIRET MgCh90dqjiZ1G eZUzFNZ0xC39 8LlTNypKtrO1d 03PUc0BrtTON3 rmM9SqDxfYe9 a4Fq1FEY6ELyV barCRHn7qmZUa +TeiADkwqNK6Z UCKrMoSNgBnD oMQYcZKX1lpKN 8ZiaKULHmGhiE mlhEGw5JHJS0 T2u1CQL4kKxQB fnZ9JudoY+Sj0 +/QgFbvE2aJTy vSGpJdMVnxjK PBHIw6NWZ2lvO QuWq6aYBwXoMt lSXBLyBOXUBH Kf6rEkihapOKL TdElT8yQJiWLa lqw0ggmyUX29k LmQgpLSzFPDY VcTFg321jYMAl rcbqQkMBAhafA 0wJ+EhQ+VkU2 bO3c+692kVnME aBd2/OzKS0ysJ qEzxENHAPkZ5C 8DJ/jubrhsR/ uTUfIhCsssPVT WgiQLKcj60ruP yH74WQ6Jp+QT /fDlw7sh/Xejk U4Qohb2Vbx9XT 8mASjLDTTccPB hlQPkAnbb2rb BS4gB8NfmdbiP J2RteecIWULYA uJQxYa1tbEPm 8rRNRVhocRzdd msUQjydRc8saJ lu4l9NtDgRHgS EOMCzuIdWFFB 8M3lXeV2JEll5 Wcd/5NXYdxyCp tmh7O3Pktci2 MWDqseSYexzyB 8TB8QxaX03U1k fEVShuuRLOcNs uiWaQb4XaIk2 a+a1qpmJd4L9Z wIWL+zqYN0744 j/4Pkx03wETl xt2LH8FRwEN4e dP1wq1tf+j7fh B8RhyAhwSvg22 vfQ7Crf9onEd VxpWJJNP6OPAL c1Lj7EWSQ/BK8 4JFCzbnxwAVy 7g+qd2NbskjkM RYCvyUIU561aN mmcZLFiwzZlL9 ug6F63THlUme ntRCFZXhKmo2S ipJTE7w80BiUc IVKVcAWFRCCy MSpQz6YeAjcm2 XWSXzee6IuUHD TXA0Ggb+MPh+ vP3sq5aiu95D7 2Ov7wXe594zb8 878A69qPNL57f O750/ur92/+z +1f27Mb19q/X5 0Lv2dP/9HxgSd YA=</latexit >
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Electroweak couplings of the Higgs bosons
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where V = CKM matrix.
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Yukawa couplings of the Higgs bosons
#
<latexit sha1 _base64="yJknfopWFbl1fGBqW hRhbqU0y2U=">AAAIvXicfVVt b9s2EFa7rXazt3T72C/Egm42l hmW66DFgG4F9mEZkA4ZsDjFwli gZcpiTVGKSNl1Bf62/o79gf2O 3VGyHadyZVg68e4ePnzuKE4yKb Tp9/+9d/+TTz970Go/PPj8iy+ /+vrw0TcjnRZ5yC/CVKb56wnTX ArFL4wwkr/Ocs6SieSXk/lv6L 9c8FyLVP1tVhm/TthMiUiEzMB Q8OjBe6r4MkyThKlpSSfMwo3Ph CpZnrOVtQc7fo5+Dlajd6IxO5 VTvUrgccc7ZbOZrR48v+MzMZMR OA1/a7RZSV7SKGdh6dtyYGGaJ wc7rErAxukALV0qGEuXGESnQme SrWoE8I+Cfoeex6L7gkoQZcoC n7iBwB87JqR66Y4H5EcAqIMGd dDgdtDABa1DnjbCNKZZSyiFJTT wozc3BZtuUYcNqIMmVL+LdJ1s 69wTKnlkOo0IyLxpTbhwmotZbI AlpY7nBywJ0ASW1e0Yf50XpE/ QAFeeEGZs9eYwBQGvC3NOE3O0T S4Wgkk0E6FEUiS26wrboIrL+y NyabHQt3LQrAaYMQx63hGK0tw i/b1YDKN0xkPsfMe0UMKgseChS XO07J+OuQrEDne1F3nTW5UImB QzvYf0gsmC74WCfAzisFNXy5jn 3KGlqgJz+kHbO5ZOY+DppFaE8 ptCLIiiWSx+3oeOfdGrNhTNWG6 gDmTD3m7GqurZqh8ocDFBWU1j YcIoKMWbucRKq+AN6DSHv8Ra7 ++cOr3ztovKIkcwm3fqckyzBKI ugzO0jquGegcj/wRnzSmvglNw +4OTulq/85Gt2vAsVTO3CvdpqH vT7Q6qiyQoT3+w5JV7jId1+4+ 3X5yhxfWeDPu3cJsZnKMmttpXq guqQF2aP2Fr9VC8OeiGEqIelX 5Nm64uMCACZWxLDG9kscAgydR M8iqJ5u4l6Nft4RYtEGMTB1ibK Hrc+9jyEH27ErJdyboHPlZ/kC 8ptKlKMHGdnKVaGLFwtuaJ+GnK I9gohu9hcaeaeOhsT6CD4PDI7 /XdRfofGGvXkVdf58Hhf3BohEX ClQkl0/rK72fmusQtEEoO4IXm GQvnbMavwFQs4fq6dCetJU9gZ ErgewN/ZYgbvZ1RskTj4QeRCTO xvuvDwSbfVWGi59elUFlhuAqr iaJCEpMSPLbJVOTwpZIrMFiYg3 4hCWMGVTFwuO/MMilkOkt3hdl vjAY9/2nP/2t49PKXWqK299j7z ut4vvfMe+mdeufehRe2vm+dtS 5ao/avbd6WbVWF3r9X53zr7Vz t5f+CPQQh</latexit>
#
<latexit sha1 _base64="yJknfopWFbl1fGBqW hRhbqU0y2U=">AAAIvXicfVVt b9s2EFa7rXazt3T72C/Egm42l hmW66DFgG4F9mEZkA4ZsDjFwli gZcpiTVGKSNl1Bf62/o79gf2O 3VGyHadyZVg68e4ePnzuKE4yKb Tp9/+9d/+TTz970Go/PPj8iy+ /+vrw0TcjnRZ5yC/CVKb56wnTX ArFL4wwkr/Ocs6SieSXk/lv6L 9c8FyLVP1tVhm/TthMiUiEzMB Q8OjBe6r4MkyThKlpSSfMwo3Ph CpZnrOVtQc7fo5+Dlajd6IxO5 VTvUrgccc7ZbOZrR48v+MzMZMR OA1/a7RZSV7SKGdh6dtyYGGaJ wc7rErAxukALV0qGEuXGESnQme SrWoE8I+Cfoeex6L7gkoQZcoC n7iBwB87JqR66Y4H5EcAqIMGd dDgdtDABa1DnjbCNKZZSyiFJTT wozc3BZtuUYcNqIMmVL+LdJ1s 69wTKnlkOo0IyLxpTbhwmotZbI AlpY7nBywJ0ASW1e0Yf50XpE/ QAFeeEGZs9eYwBQGvC3NOE3O0T S4Wgkk0E6FEUiS26wrboIrL+y NyabHQt3LQrAaYMQx63hGK0tw i/b1YDKN0xkPsfMe0UMKgseChS XO07J+OuQrEDne1F3nTW5UImB QzvYf0gsmC74WCfAzisFNXy5jn 3KGlqgJz+kHbO5ZOY+DppFaE8 ptCLIiiWSx+3oeOfdGrNhTNWG6 gDmTD3m7GqurZqh8ocDFBWU1j YcIoKMWbucRKq+AN6DSHv8Ra7 ++cOr3ztovKIkcwm3fqckyzBKI ugzO0jquGegcj/wRnzSmvglNw +4OTulq/85Gt2vAsVTO3CvdpqH vT7Q6qiyQoT3+w5JV7jId1+4+ 3X5yhxfWeDPu3cJsZnKMmttpXq guqQF2aP2Fr9VC8OeiGEqIelX 5Nm64uMCACZWxLDG9kscAgydR M8iqJ5u4l6Nft4RYtEGMTB1ibK Hrc+9jyEH27ErJdyboHPlZ/kC 8ptKlKMHGdnKVaGLFwtuaJ+GnK I9gohu9hcaeaeOhsT6CD4PDI7 /XdRfofGGvXkVdf58Hhf3BohEX ClQkl0/rK72fmusQtEEoO4IXm GQvnbMavwFQs4fq6dCetJU9gZ ErgewN/ZYgbvZ1RskTj4QeRCTO xvuvDwSbfVWGi59elUFlhuAqr iaJCEpMSPLbJVOTwpZIrMFiYg3 4hCWMGVTFwuO/MMilkOkt3hdl vjAY9/2nP/2t49PKXWqK299j7z ut4vvfMe+mdeufehRe2vm+dtS 5ao/avbd6WbVWF3r9X53zr7Vz t5f+CPQQh</latexit>
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<latexit sha1_base64="yJkn fopWFbl1fGBqWhRhbqU0y2U=">AAAIvXicfVVtb9s2EFa7rXazt 3T72C/Egm42lhmW66DFgG4F9mEZkA4ZsDjFwligZcpiTVGKSNl1 Bf62/o79gf2O3VGyHadyZVg68e4ePnzuKE4yKbTp9/+9d/+TTz 970Go/PPj8iy+/+vrw0TcjnRZ5yC/CVKb56wnTXArFL4wwkr/Oc s6SieSXk/lv6L9c8FyLVP1tVhm/TthMiUiEzMBQ8OjBe6r4MkyT hKlpSSfMwo3PhCpZnrOVtQc7fo5+Dlajd6IxO5VTvUrgccc7ZbO ZrR48v+MzMZMROA1/a7RZSV7SKGdh6dtyYGGaJwc7rErAxukALV 0qGEuXGESnQmeSrWoE8I+Cfoeex6L7gkoQZcoCn7iBwB87JqR66 Y4H5EcAqIMGddDgdtDABa1DnjbCNKZZSyiFJTTwozc3BZtuUYcN qIMmVL+LdJ1s69wTKnlkOo0IyLxpTbhwmotZbIAlpY7nBywJ0A SW1e0Yf50XpE/QAFeeEGZs9eYwBQGvC3NOE3O0TS4Wgkk0E6FEU iS26wrboIrL+yNyabHQt3LQrAaYMQx63hGK0twi/b1YDKN0xkPs fMe0UMKgseChSXO07J+OuQrEDne1F3nTW5UImBQzvYf0gsmC74W CfAzisFNXy5jn3KGlqgJz+kHbO5ZOY+DppFaE8ptCLIiiWSx+3o eOfdGrNhTNWG6gDmTD3m7GqurZqh8ocDFBWU1jYcIoKMWbucRKq +AN6DSHv8Ra7++cOr3ztovKIkcwm3fqckyzBKIugzO0jquGegcj /wRnzSmvglNw+4OTulq/85Gt2vAsVTO3CvdpqHvT7Q6qiyQoT3 +w5JV7jId1+4+3X5yhxfWeDPu3cJsZnKMmttpXqguqQF2aP2Fr9 VC8OeiGEqIelX5Nm64uMCACZWxLDG9kscAgydRM8iqJ5u4l6Nft 4RYtEGMTB1ibKHrc+9jyEH27ErJdyboHPlZ/kC8ptKlKMHGdnKV aGLFwtuaJ+GnKI9gohu9hcaeaeOhsT6CD4PDI7/XdRfofGGvXkV df58Hhf3BohEXClQkl0/rK72fmusQtEEoO4IXmGQvnbMavwFQs4 fq6dCetJU9gZErgewN/ZYgbvZ1RskTj4QeRCTOxvuvDwSbfVWGi 59elUFlhuAqriaJCEpMSPLbJVOTwpZIrMFiYg34hCWMGVTFwuO /MMilkOkt3hdlvjAY9/2nP/2t49PKXWqK299j7zut4vvfMe+mde ufehRe2vm+dtS5ao/avbd6WbVWF3r9X53zr7Vzt5f+CPQQh</la texit>
#
<latexit sha1_base64="yJkn fopWFbl1fGBqWhRhbqU0y2U=">AAAIvXicfVVtb9s2EFa7rXazt 3T72C/Egm42lhmW66DFgG4F9mEZkA4ZsDjFwligZcpiTVGKSNl1 Bf62/o79gf2O3VGyHadyZVg68e4ePnzuKE4yKbTp9/+9d/+TTz 970Go/PPj8iy+/+vrw0TcjnRZ5yC/CVKb56wnTXArFL4wwkr/Oc s6SieSXk/lv6L9c8FyLVP1tVhm/TthMiUiEzMBQ8OjBe6r4MkyT hKlpSSfMwo3PhCpZnrOVtQc7fo5+Dlajd6IxO5VTvUrgccc7ZbO ZrR48v+MzMZMROA1/a7RZSV7SKGdh6dtyYGGaJwc7rErAxukALV 0qGEuXGESnQmeSrWoE8I+Cfoeex6L7gkoQZcoCn7iBwB87JqR66 Y4H5EcAqIMGddDgdtDABa1DnjbCNKZZSyiFJTTwozc3BZtuUYcN qIMmVL+LdJ1s69wTKnlkOo0IyLxpTbhwmotZbIAlpY7nBywJ0A SW1e0Yf50XpE/QAFeeEGZs9eYwBQGvC3NOE3O0TS4Wgkk0E6FEU iS26wrboIrL+yNyabHQt3LQrAaYMQx63hGK0twi/b1YDKN0xkPs fMe0UMKgseChSXO07J+OuQrEDne1F3nTW5UImBQzvYf0gsmC74W CfAzisFNXy5jn3KGlqgJz+kHbO5ZOY+DppFaE8ptCLIiiWSx+3o eOfdGrNhTNWG6gDmTD3m7GqurZqh8ocDFBWU1jYcIoKMWbucRKq +AN6DSHv8Ra7++cOr3ztovKIkcwm3fqckyzBKIugzO0jquGegcj /wRnzSmvglNw+4OTulq/85Gt2vAsVTO3CvdpqHvT7Q6qiyQoT3 +w5JV7jId1+4+3X5yhxfWeDPu3cJsZnKMmttpXqguqQF2aP2Fr9 VC8OeiGEqIelX5Nm64uMCACZWxLDG9kscAgydRM8iqJ5u4l6Nft 4RYtEGMTB1ibKHrc+9jyEH27ErJdyboHPlZ/kC8ptKlKMHGdnKV aGLFwtuaJ+GnKI9gohu9hcaeaeOhsT6CD4PDI7/XdRfofGGvXkV df58Hhf3BohEXClQkl0/rK72fmusQtEEoO4IXmGQvnbMavwFQs4 fq6dCetJU9gZErgewN/ZYgbvZ1RskTj4QeRCTOxvuvDwSbfVWGi 59elUFlhuAqriaJCEpMSPLbJVOTwpZIrMFiYg34hCWMGVTFwuO /MMilkOkt3hdlvjAY9/2nP/2t49PKXWqK299j7zut4vvfMe+mde ufehRe2vm+dtS5ao/avbd6WbVWF3r9X53zr7Vzt5f+CPQQh</la texit>
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Precision EW constraints on tan 
<latexit sha1_base64="OO4g C5vfyyuCeHiu65WN7ggwtYQ=">AAAIAXicfVXdbuNEFPbuQrKEv y5ccjOiqkhEiOwoq0VIoEUIUaR2FSTarui01sQZx9OMx8YzTjdY c8ULcAtvwB3ilifhBXgOzhkn6SbrrKPYx+fnO2e+OWc8yaXQxv f/vXf/wRtvttoP3+q8/c67771/8OiDc52VRcTPokxmxfMJ01wKx c+MMJI/zwvO0onkF5P5N2i/WPBCi0z9aJY5v0rZTIlYRMyAKnzU ekAVv42yNGVqWtEJs3DjM6EqVhRsaW1ny87RzkFqtE40Rmdyqpc pPGznqLMFVoGKToXOJVtqs5S8wpiKFmk1LngksErap/1vL/AeZU qbggllNL6STBFLDVMAaZi1ltLO0S7a2ky+JAEG1T/iUnSF0lxpY cSC92wzwGlYHV/TPLUAcBp+DfeR79M+xpPv+LldI3apFqnTbiAB sEcpaSgKvJ5lhrvgwIci+QsDHDKd2Cc+PaoRMXM4tFtW1H3iwh zIVMQxL7iKINduFuTROX0fo79JhCMtFUqkZYpirWDGAKN8inKcF Y0sbLAYeukcdgYaxhFZKmFQWPDIZAVK9lkogCYViv6mUJNwtRf5 PPS7dJyIntsVgkEJ03uKXjBZ8r1QEI9OHBp8eZsANQ6t7iGoAR/ Qdq5KgimhTnyEilD+cykWRNE8EV/sQ5c8NgMaFyyqaM4KI5gkm+ rtRucghaWFmCWGQi0mrOo02EVxWImbuYQC+iq8AZ7m8Jdg8HFVZ E9qF9590UNmsUYQm/f8FrsVvC7CE5T6jgHyC2h+Ck+aQ07DYxyP 4eOdvib0JFMztwoY1+y2hnIsdOtOvB6RT8lwMyPuFabkelSvvX dd1WwFthpZXPzj0cvD01zOGAmy3XrJPaAINglnYOWxBhxau6YSm ZwDicgnklOT2YC93m1A1GWKPYrujVUs0EkyNZO8DqKFewn9Va8g AnQ6YGz8AGvjRfuD1y0P0e9WQu5Wsm6I1zUD0JeW2tT7MXFtnWf 1oeMGlKfisymPYWoM31PFztbiwX13infCg0N/4LuLvCoEK+HQW1 3j8OA/Os2iMuXKRJJpfRn4ubmqcB4iyQG81Dxn0ZzN+CWIiqVcX 1Xua2XJEWimBA4f+CtDnPbliIqlGj8g4Jkyk+hdGyqbbJeliT+/ qoTKSzhAozpRXEpiMoKfPjg/4SNj5BIEFhXAX0SihMGuGPhAbm WZlDKbZY6YYJeGV4Xz4SDwB8EPo8OnX60oeuh95H3sdb3Ae+I99 Y69sXfmRa2b1m+t31t/tH9t/9n+q/137Xr/3irmQ2/rav/zP2PN yVs=</latexit><latexit sha1_base64="OO4g C5vfyyuCeHiu65WN7ggwtYQ=">AAAIAXicfVXdbuNEFPbuQrKEv y5ccjOiqkhEiOwoq0VIoEUIUaR2FSTarui01sQZx9OMx8YzTjdY c8ULcAtvwB3ilifhBXgOzhkn6SbrrKPYx+fnO2e+OWc8yaXQxv f/vXf/wRtvttoP3+q8/c67771/8OiDc52VRcTPokxmxfMJ01wKx c+MMJI/zwvO0onkF5P5N2i/WPBCi0z9aJY5v0rZTIlYRMyAKnzU ekAVv42yNGVqWtEJs3DjM6EqVhRsaW1ny87RzkFqtE40Rmdyqpc pPGznqLMFVoGKToXOJVtqs5S8wpiKFmk1LngksErap/1vL/AeZU qbggllNL6STBFLDVMAaZi1ltLO0S7a2ky+JAEG1T/iUnSF0lxpY cSC92wzwGlYHV/TPLUAcBp+DfeR79M+xpPv+LldI3apFqnTbiAB sEcpaSgKvJ5lhrvgwIci+QsDHDKd2Cc+PaoRMXM4tFtW1H3iwh zIVMQxL7iKINduFuTROX0fo79JhCMtFUqkZYpirWDGAKN8inKcF Y0sbLAYeukcdgYaxhFZKmFQWPDIZAVK9lkogCYViv6mUJNwtRf5 PPS7dJyIntsVgkEJ03uKXjBZ8r1QEI9OHBp8eZsANQ6t7iGoAR/ Qdq5KgimhTnyEilD+cykWRNE8EV/sQ5c8NgMaFyyqaM4KI5gkm+ rtRucghaWFmCWGQi0mrOo02EVxWImbuYQC+iq8AZ7m8Jdg8HFVZ E9qF9590UNmsUYQm/f8FrsVvC7CE5T6jgHyC2h+Ck+aQ07DYxyP 4eOdvib0JFMztwoY1+y2hnIsdOtOvB6RT8lwMyPuFabkelSvvX dd1WwFthpZXPzj0cvD01zOGAmy3XrJPaAINglnYOWxBhxau6YSm ZwDicgnklOT2YC93m1A1GWKPYrujVUs0EkyNZO8DqKFewn9Va8g AnQ6YGz8AGvjRfuD1y0P0e9WQu5Wsm6I1zUD0JeW2tT7MXFtnWf 1oeMGlKfisymPYWoM31PFztbiwX13infCg0N/4LuLvCoEK+HQW1 3j8OA/Os2iMuXKRJJpfRn4ubmqcB4iyQG81Dxn0ZzN+CWIiqVcX 1Xua2XJEWimBA4f+CtDnPbliIqlGj8g4Jkyk+hdGyqbbJeliT+/ qoTKSzhAozpRXEpiMoKfPjg/4SNj5BIEFhXAX0SihMGuGPhAbm WZlDKbZY6YYJeGV4Xz4SDwB8EPo8OnX60oeuh95H3sdb3Ae+I99 Y69sXfmRa2b1m+t31t/tH9t/9n+q/137Xr/3irmQ2/rav/zP2PN yVs=</latexit><latexit sha1_base64="OO4g C5vfyyuCeHiu65WN7ggwtYQ=">AAAIAXicfVXdbuNEFPbuQrKEv y5ccjOiqkhEiOwoq0VIoEUIUaR2FSTarui01sQZx9OMx8YzTjdY c8ULcAtvwB3ilifhBXgOzhkn6SbrrKPYx+fnO2e+OWc8yaXQxv f/vXf/wRtvttoP3+q8/c67771/8OiDc52VRcTPokxmxfMJ01wKx c+MMJI/zwvO0onkF5P5N2i/WPBCi0z9aJY5v0rZTIlYRMyAKnzU ekAVv42yNGVqWtEJs3DjM6EqVhRsaW1ny87RzkFqtE40Rmdyqpc pPGznqLMFVoGKToXOJVtqs5S8wpiKFmk1LngksErap/1vL/AeZU qbggllNL6STBFLDVMAaZi1ltLO0S7a2ky+JAEG1T/iUnSF0lxpY cSC92wzwGlYHV/TPLUAcBp+DfeR79M+xpPv+LldI3apFqnTbiAB sEcpaSgKvJ5lhrvgwIci+QsDHDKd2Cc+PaoRMXM4tFtW1H3iwh zIVMQxL7iKINduFuTROX0fo79JhCMtFUqkZYpirWDGAKN8inKcF Y0sbLAYeukcdgYaxhFZKmFQWPDIZAVK9lkogCYViv6mUJNwtRf5 PPS7dJyIntsVgkEJ03uKXjBZ8r1QEI9OHBp8eZsANQ6t7iGoAR/ Qdq5KgimhTnyEilD+cykWRNE8EV/sQ5c8NgMaFyyqaM4KI5gkm+ rtRucghaWFmCWGQi0mrOo02EVxWImbuYQC+iq8AZ7m8Jdg8HFVZ E9qF9590UNmsUYQm/f8FrsVvC7CE5T6jgHyC2h+Ck+aQ07DYxyP 4eOdvib0JFMztwoY1+y2hnIsdOtOvB6RT8lwMyPuFabkelSvvX dd1WwFthpZXPzj0cvD01zOGAmy3XrJPaAINglnYOWxBhxau6YSm ZwDicgnklOT2YC93m1A1GWKPYrujVUs0EkyNZO8DqKFewn9Va8g AnQ6YGz8AGvjRfuD1y0P0e9WQu5Wsm6I1zUD0JeW2tT7MXFtnWf 1oeMGlKfisymPYWoM31PFztbiwX13infCg0N/4LuLvCoEK+HQW1 3j8OA/Os2iMuXKRJJpfRn4ubmqcB4iyQG81Dxn0ZzN+CWIiqVcX 1Xua2XJEWimBA4f+CtDnPbliIqlGj8g4Jkyk+hdGyqbbJeliT+/ qoTKSzhAozpRXEpiMoKfPjg/4SNj5BIEFhXAX0SihMGuGPhAbm WZlDKbZY6YYJeGV4Xz4SDwB8EPo8OnX60oeuh95H3sdb3Ae+I99 Y69sXfmRa2b1m+t31t/tH9t/9n+q/137Xr/3irmQ2/rav/zP2PN yVs=</latexit><latexit sha1_base64="OO4g C5vfyyuCeHiu65WN7ggwtYQ=">AAAIAXicfVXdbuNEFPbuQrKEv y5ccjOiqkhEiOwoq0VIoEUIUaR2FSTarui01sQZx9OMx8YzTjdY c8ULcAtvwB3ilifhBXgOzhkn6SbrrKPYx+fnO2e+OWc8yaXQxv f/vXf/wRtvttoP3+q8/c67771/8OiDc52VRcTPokxmxfMJ01wKx c+MMJI/zwvO0onkF5P5N2i/WPBCi0z9aJY5v0rZTIlYRMyAKnzU ekAVv42yNGVqWtEJs3DjM6EqVhRsaW1ny87RzkFqtE40Rmdyqpc pPGznqLMFVoGKToXOJVtqs5S8wpiKFmk1LngksErap/1vL/AeZU qbggllNL6STBFLDVMAaZi1ltLO0S7a2ky+JAEG1T/iUnSF0lxpY cSC92wzwGlYHV/TPLUAcBp+DfeR79M+xpPv+LldI3apFqnTbiAB sEcpaSgKvJ5lhrvgwIci+QsDHDKd2Cc+PaoRMXM4tFtW1H3iwh zIVMQxL7iKINduFuTROX0fo79JhCMtFUqkZYpirWDGAKN8inKcF Y0sbLAYeukcdgYaxhFZKmFQWPDIZAVK9lkogCYViv6mUJNwtRf5 PPS7dJyIntsVgkEJ03uKXjBZ8r1QEI9OHBp8eZsANQ6t7iGoAR/ Qdq5KgimhTnyEilD+cykWRNE8EV/sQ5c8NgMaFyyqaM4KI5gkm+ rtRucghaWFmCWGQi0mrOo02EVxWImbuYQC+iq8AZ7m8Jdg8HFVZ E9qF9590UNmsUYQm/f8FrsVvC7CE5T6jgHyC2h+Ck+aQ07DYxyP 4eOdvib0JFMztwoY1+y2hnIsdOtOvB6RT8lwMyPuFabkelSvvX dd1WwFthpZXPzj0cvD01zOGAmy3XrJPaAINglnYOWxBhxau6YSm ZwDicgnklOT2YC93m1A1GWKPYrujVUs0EkyNZO8DqKFewn9Va8g AnQ6YGz8AGvjRfuD1y0P0e9WQu5Wsm6I1zUD0JeW2tT7MXFtnWf 1oeMGlKfisymPYWoM31PFztbiwX13infCg0N/4LuLvCoEK+HQW1 3j8OA/Os2iMuXKRJJpfRn4ubmqcB4iyQG81Dxn0ZzN+CWIiqVcX 1Xua2XJEWimBA4f+CtDnPbliIqlGj8g4Jkyk+hdGyqbbJeliT+/ qoTKSzhAozpRXEpiMoKfPjg/4SNj5BIEFhXAX0SihMGuGPhAbm WZlDKbZY6YYJeGV4Xz4SDwB8EPo8OnX60oeuh95H3sdb3Ae+I99 Y69sXfmRa2b1m+t31t/tH9t/9n+q/137Xr/3irmQ2/rav/zP2PN yVs=</latexit>
Constraints from LEP and LHC
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<latexit sha1 _base64="6kFNuM/p6/EAkakMD ezWgtx7AoQ=">AAAIBHicfVXd jttEFHYLJCX8beGSmxGrFYlII ydK1QoJqagXLNJutUjsbsXOxho 743ia8dh4xtkGa255AW7hDbhD 3PIevADPwTnjJNtknTqKfXx+vn Pmm3PGYS6FNr7/773777z7Xqv 94P3OBx9+9PEnBw8/vdBZWUT8P MpkVrwMmeZSKH5uhJH8ZV5wlo aSX4bz52i/XPBCi0z9aJY5v07 ZTIlYRMyAKnjYalHFb6IsTZmaV jRkFm58JlTFioItre1s2TnaOU iN1lBjdCanepnCw3aOOltglbSV OZ48oiYjBnIVxJAQvOhU6Fyyp TZLySvEqWiRVs8zpU3BhDKa9mm fZApulhqmANUway2ld4PXZvIN GWJY/SMOsSuU5koLIxa8Z5sBT oPqeELz1ALAafAt3Me+T/sYT77 jF3aN2KVapE67gQTAHqWkoSjw epEZ7oKHPhTJXxugkenEPvHpUY 2ImYOR3bKi7ksX5kCmIo55wVU EuXazIG3O6fsY/U0iHG2pUCItU xRrBTMGOOVTlOOsaGRhg8XQS+ c8wp5xRJZKGBQWPDJZgZJ9EQi gSQWivynUJFztRb4I/C49S0TP7 QrBoITpPUUvmCz5XiiIRycOPb 68SYAah4adgmAcH9B5rkqCKaFO fASKUP5zKRZE0TwRX+9Dlzw2A xoXLKpozgojmCSb6u1G5yCFpYW YJYZCLSao6jTYRXFQiVdzCQX0 VfAKeJrDX4LBx1WRPaldePd1D 5nFGkFs3vMb7FbwugxOUOo7Bsg voPkpOGkOOQ2OcTxGj3f6mtCT TM3cKmBis5sayrHQrTtxMiZfkd FmRtwrTMlkXK+9N6lqtoa2Glt c/OPxm8PTXM4ZEmS79ZJ7QBFsE s7AymMNOLJ2TSUyOQcSkU8kpy azAXu924CoyxR7FN0bq1igk2R qJnkdRAv3EvirXkEE6HTA2PgB1 saL9gdvWx6i366E3K5k3RBvaw agLy21qfcjdG2dZ/Wh4waUp+LR lMcwNYbvqWJna/Hsvj3IO8HBo T/w3UXuCsOVcOitrrPg4D86zaI y5cpEkml9NfRzc13hPESSA3ip ec6iOZvxKxAVS7m+rtwHy5Ij0 EwJHD7wV4Y47ZsRFUs1fkPAM2U m0bs2VDbZrkoTP72uhMpLOECj OlFcSoIfHPj6wflZwLEllyCwqA D+IhIlDHbFwDdyK0tYymyWOWK GuzTcFS5Gg6E/GP4wPnz2dEXRA +9z7wuv6w29J94z79g78869qJ W2fmv93vqj/Wv7z/Zf7b9r1/v 3VjGfeVtX+5//AZDVylE=</lat exit><latexit sha1 _base64="6kFNuM/p6/EAkakMD ezWgtx7AoQ=">AAAIBHicfVXd jttEFHYLJCX8beGSmxGrFYlII ydK1QoJqagXLNJutUjsbsXOxho 743ia8dh4xtkGa255AW7hDbhD 3PIevADPwTnjJNtknTqKfXx+vn Pmm3PGYS6FNr7/773777z7Xqv 94P3OBx9+9PEnBw8/vdBZWUT8P MpkVrwMmeZSKH5uhJH8ZV5wlo aSX4bz52i/XPBCi0z9aJY5v07 ZTIlYRMyAKnjYalHFb6IsTZmaV jRkFm58JlTFioItre1s2TnaOU iN1lBjdCanepnCw3aOOltglbSV OZ48oiYjBnIVxJAQvOhU6Fyyp TZLySvEqWiRVs8zpU3BhDKa9mm fZApulhqmANUway2ld4PXZvIN GWJY/SMOsSuU5koLIxa8Z5sBT oPqeELz1ALAafAt3Me+T/sYT77 jF3aN2KVapE67gQTAHqWkoSjw epEZ7oKHPhTJXxugkenEPvHpUY 2ImYOR3bKi7ksX5kCmIo55wVU EuXazIG3O6fsY/U0iHG2pUCItU xRrBTMGOOVTlOOsaGRhg8XQS+ c8wp5xRJZKGBQWPDJZgZJ9EQi gSQWivynUJFztRb4I/C49S0TP7 QrBoITpPUUvmCz5XiiIRycOPb 68SYAah4adgmAcH9B5rkqCKaFO fASKUP5zKRZE0TwRX+9Dlzw2A xoXLKpozgojmCSb6u1G5yCFpYW YJYZCLSao6jTYRXFQiVdzCQX0 VfAKeJrDX4LBx1WRPaldePd1D 5nFGkFs3vMb7FbwugxOUOo7Bsg voPkpOGkOOQ2OcTxGj3f6mtCT TM3cKmBis5sayrHQrTtxMiZfkd FmRtwrTMlkXK+9N6lqtoa2Glt c/OPxm8PTXM4ZEmS79ZJ7QBFsE s7AymMNOLJ2TSUyOQcSkU8kpy azAXu924CoyxR7FN0bq1igk2R qJnkdRAv3EvirXkEE6HTA2PgB1 saL9gdvWx6i366E3K5k3RBvaw agLy21qfcjdG2dZ/Wh4waUp+LR lMcwNYbvqWJna/Hsvj3IO8HBo T/w3UXuCsOVcOitrrPg4D86zaI y5cpEkml9NfRzc13hPESSA3ip ec6iOZvxKxAVS7m+rtwHy5Ij0 EwJHD7wV4Y47ZsRFUs1fkPAM2U m0bs2VDbZrkoTP72uhMpLOECj OlFcSoIfHPj6wflZwLEllyCwqA D+IhIlDHbFwDdyK0tYymyWOWK GuzTcFS5Gg6E/GP4wPnz2dEXRA +9z7wuv6w29J94z79g78869qJ W2fmv93vqj/Wv7z/Zf7b9r1/v 3VjGfeVtX+5//AZDVylE=</lat exit><latexit sha1 _base64="6kFNuM/p6/EAkakMD ezWgtx7AoQ=">AAAIBHicfVXd jttEFHYLJCX8beGSmxGrFYlII ydK1QoJqagXLNJutUjsbsXOxho 743ia8dh4xtkGa255AW7hDbhD 3PIevADPwTnjJNtknTqKfXx+vn Pmm3PGYS6FNr7/773777z7Xqv 94P3OBx9+9PEnBw8/vdBZWUT8P MpkVrwMmeZSKH5uhJH8ZV5wlo aSX4bz52i/XPBCi0z9aJY5v07 ZTIlYRMyAKnjYalHFb6IsTZmaV jRkFm58JlTFioItre1s2TnaOU iN1lBjdCanepnCw3aOOltglbSV OZ48oiYjBnIVxJAQvOhU6Fyyp TZLySvEqWiRVs8zpU3BhDKa9mm fZApulhqmANUway2ld4PXZvIN GWJY/SMOsSuU5koLIxa8Z5sBT oPqeELz1ALAafAt3Me+T/sYT77 jF3aN2KVapE67gQTAHqWkoSjw epEZ7oKHPhTJXxugkenEPvHpUY 2ImYOR3bKi7ksX5kCmIo55wVU EuXazIG3O6fsY/U0iHG2pUCItU xRrBTMGOOVTlOOsaGRhg8XQS+ c8wp5xRJZKGBQWPDJZgZJ9EQi gSQWivynUJFztRb4I/C49S0TP7 QrBoITpPUUvmCz5XiiIRycOPb 68SYAah4adgmAcH9B5rkqCKaFO fASKUP5zKRZE0TwRX+9Dlzw2A xoXLKpozgojmCSb6u1G5yCFpYW YJYZCLSao6jTYRXFQiVdzCQX0 VfAKeJrDX4LBx1WRPaldePd1D 5nFGkFs3vMb7FbwugxOUOo7Bsg voPkpOGkOOQ2OcTxGj3f6mtCT TM3cKmBis5sayrHQrTtxMiZfkd FmRtwrTMlkXK+9N6lqtoa2Glt c/OPxm8PTXM4ZEmS79ZJ7QBFsE s7AymMNOLJ2TSUyOQcSkU8kpy azAXu924CoyxR7FN0bq1igk2R qJnkdRAv3EvirXkEE6HTA2PgB1 saL9gdvWx6i366E3K5k3RBvaw agLy21qfcjdG2dZ/Wh4waUp+LR lMcwNYbvqWJna/Hsvj3IO8HBo T/w3UXuCsOVcOitrrPg4D86zaI y5cpEkml9NfRzc13hPESSA3ip ec6iOZvxKxAVS7m+rtwHy5Ij0 EwJHD7wV4Y47ZsRFUs1fkPAM2U m0bs2VDbZrkoTP72uhMpLOECj OlFcSoIfHPj6wflZwLEllyCwqA D+IhIlDHbFwDdyK0tYymyWOWK GuzTcFS5Gg6E/GP4wPnz2dEXRA +9z7wuv6w29J94z79g78869qJ W2fmv93vqj/Wv7z/Zf7b9r1/v 3VjGfeVtX+5//AZDVylE=</lat exit><latexit sha1 _base64="6kFNuM/p6/EAkakMD ezWgtx7AoQ=">AAAIBHicfVXd jttEFHYLJCX8beGSmxGrFYlII ydK1QoJqagXLNJutUjsbsXOxho 743ia8dh4xtkGa255AW7hDbhD 3PIevADPwTnjJNtknTqKfXx+vn Pmm3PGYS6FNr7/773777z7Xqv 94P3OBx9+9PEnBw8/vdBZWUT8P MpkVrwMmeZSKH5uhJH8ZV5wlo aSX4bz52i/XPBCi0z9aJY5v07 ZTIlYRMyAKnjYalHFb6IsTZmaV jRkFm58JlTFioItre1s2TnaOU iN1lBjdCanepnCw3aOOltglbSV OZ48oiYjBnIVxJAQvOhU6Fyyp TZLySvEqWiRVs8zpU3BhDKa9mm fZApulhqmANUway2ld4PXZvIN GWJY/SMOsSuU5koLIxa8Z5sBT oPqeELz1ALAafAt3Me+T/sYT77 jF3aN2KVapE67gQTAHqWkoSjw epEZ7oKHPhTJXxugkenEPvHpUY 2ImYOR3bKi7ksX5kCmIo55wVU EuXazIG3O6fsY/U0iHG2pUCItU xRrBTMGOOVTlOOsaGRhg8XQS+ c8wp5xRJZKGBQWPDJZgZJ9EQi gSQWivynUJFztRb4I/C49S0TP7 QrBoITpPUUvmCz5XiiIRycOPb 68SYAah4adgmAcH9B5rkqCKaFO fASKUP5zKRZE0TwRX+9Dlzw2A xoXLKpozgojmCSb6u1G5yCFpYW YJYZCLSao6jTYRXFQiVdzCQX0 VfAKeJrDX4LBx1WRPaldePd1D 5nFGkFs3vMb7FbwugxOUOo7Bsg voPkpOGkOOQ2OcTxGj3f6mtCT TM3cKmBis5sayrHQrTtxMiZfkd FmRtwrTMlkXK+9N6lqtoa2Glt c/OPxm8PTXM4ZEmS79ZJ7QBFsE s7AymMNOLJ2TSUyOQcSkU8kpy azAXu924CoyxR7FN0bq1igk2R qJnkdRAv3EvirXkEE6HTA2PgB1 saL9gdvWx6i366E3K5k3RBvaw agLy21qfcjdG2dZ/Wh4waUp+LR lMcwNYbvqWJna/Hsvj3IO8HBo T/w3UXuCsOVcOitrrPg4D86zaI y5cpEkml9NfRzc13hPESSA3ip ec6iOZvxKxAVS7m+rtwHy5Ij0 EwJHD7wV4Y47ZsRFUs1fkPAM2U m0bs2VDbZrkoTP72uhMpLOECj OlFcSoIfHPj6wflZwLEllyCwqA D+IhIlDHbFwDdyK0tYymyWOWK GuzTcFS5Gg6E/GP4wPnz2dEXRA +9z7wuv6w29J94z79g78869qJ W2fmv93vqj/Wv7z/Zf7b9r1/v 3VjGfeVtX+5//AZDVylE=</lat exit>
gg ! H 0 ! ⌧+⌧ 
<latexit sha1_base64="3qpFQLLf9c6oC1uQG4xA1k3f6V8=" >AAAIDXicfVXdbts2FFa7ze68n6bt5W6IBUFt1DVkw0WLAQNa9KIZkBQZsCTFwligZcpiTVGaSDl1BT7DXmC32xvsbtjtnmEvsOfYO ZTt1I5cGaaOzs/Hw4/nkONMCm18/99btz/59LNG887nrS++/Orru3v37p/ptMhDfhqmMs3fjJnmUih+aoSR/E2Wc5aMJT8fz16i/Xz Ocy1S9ZNZZPwyYVMlIhEyA6rgXuMuVfwqTJOEqUlJx8zCwKdClSzP2cLa1oado52DVGsda4xO5UQvEnjZ1kFrA6yUtpxOCTUpOXzo XtSwYvTIjY/BnU6EziRbaLOQvETAkuZJ+TJV2uRMKKNpl3ZJqmCwEKUA3jBrLaU3g1dm8j3pY1j1Iw6xLZTmSgsj5rxj6wGOg/JwRL PEAsBx8ALGoe/TLsaTV/zMrhDbVIvEadeQANihlNQkBV6vU8NdcN+HJPk7A3wyHdunPj2oEHHmYGA3rKh76MIcyEREEc+5CmGu7VmQ Nuf0Q4T+JhaOtkQokRQJipWCGQOc8gnKUZrXsrDGYuilMx5i8TgiCyUMCnMemjRHyb4OBNCkAtFdJ2pirnYinwV+m57EouN2hWBQzP SOpOdMFnwnFMSjE4diX1zFQI1Dw0pBMI4vKEGXJcEpIU98BYpQ/ksh5kTRLBbf7UKXPDI9GuUsLGnGciOYJOvs7VrnIIWluZjGhkI uJiirabCKoqAUb2cSEuiq4C3wNIO/BIOPqyI7pnbh7XcdZBZzBLF+z6+wWsHrPDhCqesYIO9B83NwVB9yHBxiewyebNU1oUepmrpVQ OumVxWUY6FdVeJoSB6RwbpH3Cd0yWhYrb0zKiu2+rYcWlz8k+GHzVOfzgkSZNvVkjtAEWwS9sDSYwU4sHZFJTI5AxKRTySnIrMGe7X bgKiLBGsU3WuzmKOTZGoqeRVEc/cR+MtaQQSodMBY+wHW2ot2ex9bHqJfr4Rcr2RVEB8rBqAvKbSp9mPsyjpLq0PHNShPxOMJj6Br DN+RxdbW4iF+faK3gr19v+e7h9wU+kth31s+J8Hef3SShkXClQkl0/qi72fmssR+CCUH8ELzjIUzNuUXICqWcH1ZupvLkgPQTAgcPv BXhjjthxElSzReJuCZMBPrbRsq62wXhYmeXZZCZQUcoGE1UVRIAncOXoNwfuZwbMkFCCzMgb+QhDGDXTFwWW7MMi5kOk0dMf1tGm4K Z4Ne3+/1fxzuP3+2pOiO9433rdf2+t5T77l36J14p17YmDd+a/ze+KP5a/PP5l/NvyvX27eWMQ+8jaf5z/8yhM2F</latexit><latexit sha1_base64="3qpFQLLf9c6oC1uQG4xA1k3f6V8=" >AAAIDXicfVXdbts2FFa7ze68n6bt5W6IBUFt1DVkw0WLAQNa9KIZkBQZsCTFwligZcpiTVGaSDl1BT7DXmC32xvsbtjtnmEvsOfYO ZTt1I5cGaaOzs/Hw4/nkONMCm18/99btz/59LNG887nrS++/Orru3v37p/ptMhDfhqmMs3fjJnmUih+aoSR/E2Wc5aMJT8fz16i/Xz Ocy1S9ZNZZPwyYVMlIhEyA6rgXuMuVfwqTJOEqUlJx8zCwKdClSzP2cLa1oado52DVGsda4xO5UQvEnjZ1kFrA6yUtpxOCTUpOXzo XtSwYvTIjY/BnU6EziRbaLOQvETAkuZJ+TJV2uRMKKNpl3ZJqmCwEKUA3jBrLaU3g1dm8j3pY1j1Iw6xLZTmSgsj5rxj6wGOg/JwRL PEAsBx8ALGoe/TLsaTV/zMrhDbVIvEadeQANihlNQkBV6vU8NdcN+HJPk7A3wyHdunPj2oEHHmYGA3rKh76MIcyEREEc+5CmGu7VmQ Nuf0Q4T+JhaOtkQokRQJipWCGQOc8gnKUZrXsrDGYuilMx5i8TgiCyUMCnMemjRHyb4OBNCkAtFdJ2pirnYinwV+m57EouN2hWBQzP SOpOdMFnwnFMSjE4diX1zFQI1Dw0pBMI4vKEGXJcEpIU98BYpQ/ksh5kTRLBbf7UKXPDI9GuUsLGnGciOYJOvs7VrnIIWluZjGhkI uJiirabCKoqAUb2cSEuiq4C3wNIO/BIOPqyI7pnbh7XcdZBZzBLF+z6+wWsHrPDhCqesYIO9B83NwVB9yHBxiewyebNU1oUepmrpVQ OumVxWUY6FdVeJoSB6RwbpH3Cd0yWhYrb0zKiu2+rYcWlz8k+GHzVOfzgkSZNvVkjtAEWwS9sDSYwU4sHZFJTI5AxKRTySnIrMGe7X bgKiLBGsU3WuzmKOTZGoqeRVEc/cR+MtaQQSodMBY+wHW2ot2ex9bHqJfr4Rcr2RVEB8rBqAvKbSp9mPsyjpLq0PHNShPxOMJj6Br DN+RxdbW4iF+faK3gr19v+e7h9wU+kth31s+J8Hef3SShkXClQkl0/qi72fmssR+CCUH8ELzjIUzNuUXICqWcH1ZupvLkgPQTAgcPv BXhjjthxElSzReJuCZMBPrbRsq62wXhYmeXZZCZQUcoGE1UVRIAncOXoNwfuZwbMkFCCzMgb+QhDGDXTFwWW7MMi5kOk0dMf1tGm4K Z4Ne3+/1fxzuP3+2pOiO9433rdf2+t5T77l36J14p17YmDd+a/ze+KP5a/PP5l/NvyvX27eWMQ+8jaf5z/8yhM2F</latexit><latexit sha1_base64="3qpFQLLf9c6oC1uQG4xA1k3f6V8=" >AAAIDXicfVXdbts2FFa7ze68n6bt5W6IBUFt1DVkw0WLAQNa9KIZkBQZsCTFwligZcpiTVGaSDl1BT7DXmC32xvsbtjtnmEvsOfYO ZTt1I5cGaaOzs/Hw4/nkONMCm18/99btz/59LNG887nrS++/Orru3v37p/ptMhDfhqmMs3fjJnmUih+aoSR/E2Wc5aMJT8fz16i/Xz Ocy1S9ZNZZPwyYVMlIhEyA6rgXuMuVfwqTJOEqUlJx8zCwKdClSzP2cLa1oado52DVGsda4xO5UQvEnjZ1kFrA6yUtpxOCTUpOXzo XtSwYvTIjY/BnU6EziRbaLOQvETAkuZJ+TJV2uRMKKNpl3ZJqmCwEKUA3jBrLaU3g1dm8j3pY1j1Iw6xLZTmSgsj5rxj6wGOg/JwRL PEAsBx8ALGoe/TLsaTV/zMrhDbVIvEadeQANihlNQkBV6vU8NdcN+HJPk7A3wyHdunPj2oEHHmYGA3rKh76MIcyEREEc+5CmGu7VmQ Nuf0Q4T+JhaOtkQokRQJipWCGQOc8gnKUZrXsrDGYuilMx5i8TgiCyUMCnMemjRHyb4OBNCkAtFdJ2pirnYinwV+m57EouN2hWBQzP SOpOdMFnwnFMSjE4diX1zFQI1Dw0pBMI4vKEGXJcEpIU98BYpQ/ksh5kTRLBbf7UKXPDI9GuUsLGnGciOYJOvs7VrnIIWluZjGhkI uJiirabCKoqAUb2cSEuiq4C3wNIO/BIOPqyI7pnbh7XcdZBZzBLF+z6+wWsHrPDhCqesYIO9B83NwVB9yHBxiewyebNU1oUepmrpVQ OumVxWUY6FdVeJoSB6RwbpH3Cd0yWhYrb0zKiu2+rYcWlz8k+GHzVOfzgkSZNvVkjtAEWwS9sDSYwU4sHZFJTI5AxKRTySnIrMGe7X bgKiLBGsU3WuzmKOTZGoqeRVEc/cR+MtaQQSodMBY+wHW2ot2ex9bHqJfr4Rcr2RVEB8rBqAvKbSp9mPsyjpLq0PHNShPxOMJj6Br DN+RxdbW4iF+faK3gr19v+e7h9wU+kth31s+J8Hef3SShkXClQkl0/qi72fmssR+CCUH8ELzjIUzNuUXICqWcH1ZupvLkgPQTAgcPv BXhjjthxElSzReJuCZMBPrbRsq62wXhYmeXZZCZQUcoGE1UVRIAncOXoNwfuZwbMkFCCzMgb+QhDGDXTFwWW7MMi5kOk0dMf1tGm4K Z4Ne3+/1fxzuP3+2pOiO9433rdf2+t5T77l36J14p17YmDd+a/ze+KP5a/PP5l/NvyvX27eWMQ+8jaf5z/8yhM2F</latexit><latexit sha1_base64="3qpFQLLf9c6oC1uQG4xA1k3f6V8=" >AAAIDXicfVXdbts2FFa7ze68n6bt5W6IBUFt1DVkw0WLAQNa9KIZkBQZsCTFwligZcpiTVGaSDl1BT7DXmC32xvsbtjtnmEvsOfYO ZTt1I5cGaaOzs/Hw4/nkONMCm18/99btz/59LNG887nrS++/Orru3v37p/ptMhDfhqmMs3fjJnmUih+aoSR/E2Wc5aMJT8fz16i/Xz Ocy1S9ZNZZPwyYVMlIhEyA6rgXuMuVfwqTJOEqUlJx8zCwKdClSzP2cLa1oado52DVGsda4xO5UQvEnjZ1kFrA6yUtpxOCTUpOXzo XtSwYvTIjY/BnU6EziRbaLOQvETAkuZJ+TJV2uRMKKNpl3ZJqmCwEKUA3jBrLaU3g1dm8j3pY1j1Iw6xLZTmSgsj5rxj6wGOg/JwRL PEAsBx8ALGoe/TLsaTV/zMrhDbVIvEadeQANihlNQkBV6vU8NdcN+HJPk7A3wyHdunPj2oEHHmYGA3rKh76MIcyEREEc+5CmGu7VmQ Nuf0Q4T+JhaOtkQokRQJipWCGQOc8gnKUZrXsrDGYuilMx5i8TgiCyUMCnMemjRHyb4OBNCkAtFdJ2pirnYinwV+m57EouN2hWBQzP SOpOdMFnwnFMSjE4diX1zFQI1Dw0pBMI4vKEGXJcEpIU98BYpQ/ksh5kTRLBbf7UKXPDI9GuUsLGnGciOYJOvs7VrnIIWluZjGhkI uJiirabCKoqAUb2cSEuiq4C3wNIO/BIOPqyI7pnbh7XcdZBZzBLF+z6+wWsHrPDhCqesYIO9B83NwVB9yHBxiewyebNU1oUepmrpVQ OumVxWUY6FdVeJoSB6RwbpH3Cd0yWhYrb0zKiu2+rYcWlz8k+GHzVOfzgkSZNvVkjtAEWwS9sDSYwU4sHZFJTI5AxKRTySnIrMGe7X bgKiLBGsU3WuzmKOTZGoqeRVEc/cR+MtaQQSodMBY+wHW2ot2ex9bHqJfr4Rcr2RVEB8rBqAvKbSp9mPsyjpLq0PHNShPxOMJj6Br DN+RxdbW4iF+faK3gr19v+e7h9wU+kth31s+J8Hef3SShkXClQkl0/qi72fmssR+CCUH8ELzjIUzNuUXICqWcH1ZupvLkgPQTAgcPv BXhjjthxElSzReJuCZMBPrbRsq62wXhYmeXZZCZQUcoGE1UVRIAncOXoNwfuZwbMkFCCzMgb+QhDGDXTFwWW7MMi5kOk0dMf1tGm4K Z4Ne3+/1fxzuP3+2pOiO9433rdf2+t5T77l36J14p17YmDd+a/ze+KP5a/PP5l/NvyvX27eWMQ+8jaf5z/8yhM2F</latexit>
(Caveat: Relatively low-mass H’/A only!)
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 Also, ATLAS JHEP 11 (2018) 085 
 !
<latexi t sha1_base64 ="8OngOaRcWCwN GwbBU1nsQcdXP Bg=">AAAI1Hic fVXdbts2FFbbr fayv7S73A2xoJ iNZYblOtgwIEOB XSwD0iEDFqdYG Au0TFmsKUoRKb uexqtht3u8AXu BPcfOoWQ7TuXK sHV8/vjxO+eQk0 wKbfr9fx88fPT e+49b7Q8OPvzo 408+PXzydKTTI g/5ZZjKNH81YZ pLofilEUbyV1nO WTKR/Goy/wHtV wuea5GqX80q4z cJmykRiZAZUAV PHv9DFV+GaZIw NS3phFn44TOhSp bnbGXtwY6do52 D1GidaIxO5VSv Enjds07ZbGarF 8/v2UzMZARGw9 8YbVaSlzTKWVj6 thxYWObZwQ6qE nKXVKZqJnlkcj GLDRjSJTgiClg kXapKAyo6FTqT bFUnBvso6HfoRS y6p1QCV1MW+MQ pAn/sAJLqT3c8 IF9BgtppUDsN7 joNnNPa5Xljms YwawmlsLMGfPT2 tmDTbdZhQ9ZBU 1a/i3Adm+vYE4 ocdRozIPKmPeH GqaMVUFLqcL6F kgBMQFn9HOOnc0 r6BAUw5Qlhxlb /XE5BwOrcnNHE HGUo3kIwiWIil EiKxHZdvRtYcX E/RS4sFvpODIqV ghnDYBQcoCjNL cLfm4uhl854iA PhkBZKGBQWPDR pjpL92SFXgdjB rvZm3vRWRQIGxU zvAb1gsuB7U0E 8OnEY4NUy5jl3 2VJVJXP8wTQ4l I5jwOmoVoTy20 IsiKJZLL7blx37 olfNGc1YbqAOZ IPebnRV9WzVDx SwmKCslrGwYBS U4vVcYqVV8Bp4 msNXYq33d04d3n nTRWYRI4jNk7o c0ywBr6vgHKXj qqF+B81vwXlzy MvgDMz+4KSu1o 98ZKs2PIcDY3tY 1L3ppoPqIgnKs y8teele42Hd/u PtQTS0uN+TYf9 O3mYEF8iJreZK dYEVqEvzybZmD8 mbA29IIfJR8dc 0dHWBISNAxrZE 90YUC3SSDM/IK ojm7k/Qr9vDbV pgjo0f5Np40ePe u7aH2bc7Idudr HvgXfUH+pJCm6 oEE9fJWaqFEQs na56Ir6c8gkEx fA+Ke9XEu2h7MR 0Eh0d+r+8e0n9 LWJuOvPq5CA7/ g0sjLBKuTCiZ1 td+PzM3JY5AKD kkLzTPWDhnM34N omIJ1zelu4Ate QaaKYHzBr7KEK e9G1GyROOdCJ4 JM7G+b0Nlk+26 MNG3N6VQWWG4Cq uFokISkxK8zcl U5HBSyRUILMyB v5CEMYOqGLjzd 1aZFDKdpbvE7B dGg57/vOf/Mjx6 8X1NUdv73PvC6 3i+9433wjvzLr xLL2ydtsKWbCX tUfuP9p/tvyrX hw/qmM+8naf99/ 9lFQ4u</latex it>
Cross sections at the LHC
gg→A
gg→H'
pp→tH-
pp→bbH'/A
200 300 400 500
10-4
0.001
0.010
0.100
1
10
MS (GeV)
σ
/tan2
β
(pb)
Single-Higgs Production
pp→AH+
pp→H+H-
pp→H'H+
pp→AH'
200 250 300 350 400
0
5
10
15
20
25
M
H+ (GeV)
σ
(fb)
Drell-Yan ProductionarXiv: 1808.07927
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(MH± =MA assumed)
<latexit sha1_base64="fWJguRHblyWt7LG1KasFvkvjU/c=" >AAARQXiclVjdbts2FHa7vy77ibtd7oZYkC1GnVRSnW7oFqBFB6wDkiIb2qRoFQu0RNts9BeKcuoIBPY8e429wG67Bxiwu2G3u9k5p GRbiZymBlIdkoeHhx+/c3jYQRryTFrW62vX33n3vfc/uPHhykcff/LpavvmZwdZkgufPfWTMBHPBjRjIY/ZU8llyJ6lgtFoELLDwfF DHD+cMJHxJH4ipyk7iugo5kPuUwld3s3Vh27MTv0kimgcFO6AKviHjXhcUCHoVKmV2jjDcQZS4+ggw9lJGGTTCD7nRgM6GinzYeLc mD9gEkz7nquF+mBmBrPGQTmm4RDMSvZKZnIassIdCuoXtiocdd5BOQTc5LhZvYfq6yu17Re4iYBnaUinRn1jzyse9d00UmSH7HkP3K 7bLVwREZplecQC1QEj9SmAi9YoHgQBqicxc7thkqTYYMMh8yWfMGykiWSx5DT8DlsEfBQs4md6TB14FrlFDjz7nlKuS1y3cR3QdEM4 /4B6toG178A0g1M1UtzpbSuDa9+BwR9YKCmRnn37bs9NOcyAzVlXXMapDC1ZZsGJah3nyuuIqNjjMa9AgFPUCA4k5bFC8cArLMMLDU 5hl43vycLIDjSsDatj8EPhzcs+GfNMnwn3j7WQ5BI/ARuCQ1K7M6FhzlQJRjwKmZuOuSuMiCeozz0ZGhUYu/ToLpggLjvJ+YRMwF2 nd7ck2o/sQF1iBoKJhsWeUn0HmAoY9DeVmrM0DsrGopbm81xHaOfz2B+DG0wjPhRJhN8zJhI5drvrgIcImLj31q7AXjYrgmyTCXDAD dlQbkDuKXxfkRmbvgI9La+sE0MiXKfqLLtAa0YwyE6u4KOx7LgnJzkN9GbYhPn6+BR57u12H1zZ3SrGNxfyyYzYwOuruv72vje4foj egPvGq2oLTZtYYH3JHqS+uz/ms9jompZjWhALYKfMjNWGqgxSOdgjGL5VwFcb7cH25t31aJ9hUW7rUqd1dnycxFLwCWQ/3DNkPmAh CQEE3Ta5kOqoKglKpbrUqjb7ZMwyBlhgAO4m8Uh7A8k9OdWmaknCIrU4Aa5eFqwGodtzVHYg/dG439P2utp8DRskEyTLEyHn02ezIW NZ+v5pWmzx9HCZipHGmIOOzomoiIVuYxrxk0xPmrOrq+kFiyxS4G1MZjx2DYdnNrdU85WHS/BG24umq05t3uN9IJTrinECU28RDgyj IC1sgOgdEDRsd50la5tQfq4U3E7VkUJREjEppldIWcsmahaZ8IHQkAkEtJbLw0bZ0f1G7OJCjdCkGfd2SwtaLi2gXOS/KGOkaplBMK Q7gtowtJZgAHG/Mw9kkwLsvq6/jH92B29lmDpjsFFyFpUcrVSp3Gk00zhNR88SPuv0PLfaa7DqNFm1O+hurcbYNlxqtKCLjkYzfWe Ru0uTx09DnYrKSiDCQiTX16DpoBLLkPKCTIRadtwmo6BWljIfq299oDmUEbqKgAIwETrRP9YBE3u8O2OfHLN4qeUqt3dMpYGTxjRb4 rSpVpZyUmglyLdiejpmghFTqxpjOuFCRWyuI1wSAxvBjKt7JjYFzrJ8Cae0ZTKBm1KBRe7sZuqoWZ9JGsqcjgu+SM8kkhiz1NAr+Mv jENN57L0EnI7hL3xTMaenb7zCok/7CGJzxJzi7Qpah94uSl2NADmDHigdmqfseY8wETnbC8WZCeX6ZUPK60DnPXgoQIHxtSJ7+gM3 hiFjv/YYAbvbPatW9DV5sI+YKMPyuAOo4DXU+Biq0EPwjgE3hBDxMPg12K4OGCyCy0hLVG/0AkvUqoDVk8oSFt4shh560xxtkIuFrg fbXJLFzPYWbxG4KuY7qThweTFPojyT5ggG5UMr49WjK4Mn1mZV1S+7y+qnie/K+St4xWuvWVuW/pGLgl0Ka63yt++1/3KDxIfnYiz9 EB6OL2wrlUcFhoAfMjCeZyyl/jEdsRcgxjRi2VGhX/uKrENPQCDfwF8sie5dnFHQKMMHOGhGVI6z82PY2TT2IpfDb48KHqc5vEJ9s 9AwDwncNfhfByTgAjJVOAWB+gLw8wm8EOBUJBP1VQZ5mIwSDYx9HoaLwoGzZVtb9s+9tfv2rwaiG60vWl+2Nlp265vW/daj1n7ract f/W31j9XXq3+2f2//3f6n/a9RvX6thPXzVu3X/u9/Th0ReQ==</latexit><latexit sha1_base64="fWJguRHblyWt7LG1KasFvkvjU/c=" >AAARQXiclVjdbts2FHa7vy77ibtd7oZYkC1GnVRSnW7oFqBFB6wDkiIb2qRoFQu0RNts9BeKcuoIBPY8e429wG67Bxiwu2G3u9k5p GRbiZymBlIdkoeHhx+/c3jYQRryTFrW62vX33n3vfc/uPHhykcff/LpavvmZwdZkgufPfWTMBHPBjRjIY/ZU8llyJ6lgtFoELLDwfF DHD+cMJHxJH4ipyk7iugo5kPuUwld3s3Vh27MTv0kimgcFO6AKviHjXhcUCHoVKmV2jjDcQZS4+ggw9lJGGTTCD7nRgM6GinzYeLc mD9gEkz7nquF+mBmBrPGQTmm4RDMSvZKZnIassIdCuoXtiocdd5BOQTc5LhZvYfq6yu17Re4iYBnaUinRn1jzyse9d00UmSH7HkP3K 7bLVwREZplecQC1QEj9SmAi9YoHgQBqicxc7thkqTYYMMh8yWfMGykiWSx5DT8DlsEfBQs4md6TB14FrlFDjz7nlKuS1y3cR3QdEM4 /4B6toG178A0g1M1UtzpbSuDa9+BwR9YKCmRnn37bs9NOcyAzVlXXMapDC1ZZsGJah3nyuuIqNjjMa9AgFPUCA4k5bFC8cArLMMLDU 5hl43vycLIDjSsDatj8EPhzcs+GfNMnwn3j7WQ5BI/ARuCQ1K7M6FhzlQJRjwKmZuOuSuMiCeozz0ZGhUYu/ToLpggLjvJ+YRMwF2 nd7ck2o/sQF1iBoKJhsWeUn0HmAoY9DeVmrM0DsrGopbm81xHaOfz2B+DG0wjPhRJhN8zJhI5drvrgIcImLj31q7AXjYrgmyTCXDAD dlQbkDuKXxfkRmbvgI9La+sE0MiXKfqLLtAa0YwyE6u4KOx7LgnJzkN9GbYhPn6+BR57u12H1zZ3SrGNxfyyYzYwOuruv72vje4foj egPvGq2oLTZtYYH3JHqS+uz/ms9jompZjWhALYKfMjNWGqgxSOdgjGL5VwFcb7cH25t31aJ9hUW7rUqd1dnycxFLwCWQ/3DNkPmAh CQEE3Ta5kOqoKglKpbrUqjb7ZMwyBlhgAO4m8Uh7A8k9OdWmaknCIrU4Aa5eFqwGodtzVHYg/dG439P2utp8DRskEyTLEyHn02ezIW NZ+v5pWmzx9HCZipHGmIOOzomoiIVuYxrxk0xPmrOrq+kFiyxS4G1MZjx2DYdnNrdU85WHS/BG24umq05t3uN9IJTrinECU28RDgyj IC1sgOgdEDRsd50la5tQfq4U3E7VkUJREjEppldIWcsmahaZ8IHQkAkEtJbLw0bZ0f1G7OJCjdCkGfd2SwtaLi2gXOS/KGOkaplBMK Q7gtowtJZgAHG/Mw9kkwLsvq6/jH92B29lmDpjsFFyFpUcrVSp3Gk00zhNR88SPuv0PLfaa7DqNFm1O+hurcbYNlxqtKCLjkYzfWe Ru0uTx09DnYrKSiDCQiTX16DpoBLLkPKCTIRadtwmo6BWljIfq299oDmUEbqKgAIwETrRP9YBE3u8O2OfHLN4qeUqt3dMpYGTxjRb4 rSpVpZyUmglyLdiejpmghFTqxpjOuFCRWyuI1wSAxvBjKt7JjYFzrJ8Cae0ZTKBm1KBRe7sZuqoWZ9JGsqcjgu+SM8kkhiz1NAr+Mv jENN57L0EnI7hL3xTMaenb7zCok/7CGJzxJzi7Qpah94uSl2NADmDHigdmqfseY8wETnbC8WZCeX6ZUPK60DnPXgoQIHxtSJ7+gM3 hiFjv/YYAbvbPatW9DV5sI+YKMPyuAOo4DXU+Biq0EPwjgE3hBDxMPg12K4OGCyCy0hLVG/0AkvUqoDVk8oSFt4shh560xxtkIuFrg fbXJLFzPYWbxG4KuY7qThweTFPojyT5ggG5UMr49WjK4Mn1mZV1S+7y+qnie/K+St4xWuvWVuW/pGLgl0Ka63yt++1/3KDxIfnYiz9 EB6OL2wrlUcFhoAfMjCeZyyl/jEdsRcgxjRi2VGhX/uKrENPQCDfwF8sie5dnFHQKMMHOGhGVI6z82PY2TT2IpfDb48KHqc5vEJ9s 9AwDwncNfhfByTgAjJVOAWB+gLw8wm8EOBUJBP1VQZ5mIwSDYx9HoaLwoGzZVtb9s+9tfv2rwaiG60vWl+2Nlp265vW/daj1n7ract f/W31j9XXq3+2f2//3f6n/a9RvX6thPXzVu3X/u9/Th0ReQ==</latexit><latexit sha1_base64="fWJguRHblyWt7LG1KasFvkvjU/c=" >AAARQXiclVjdbts2FHa7vy77ibtd7oZYkC1GnVRSnW7oFqBFB6wDkiIb2qRoFQu0RNts9BeKcuoIBPY8e429wG67Bxiwu2G3u9k5p GRbiZymBlIdkoeHhx+/c3jYQRryTFrW62vX33n3vfc/uPHhykcff/LpavvmZwdZkgufPfWTMBHPBjRjIY/ZU8llyJ6lgtFoELLDwfF DHD+cMJHxJH4ipyk7iugo5kPuUwld3s3Vh27MTv0kimgcFO6AKviHjXhcUCHoVKmV2jjDcQZS4+ggw9lJGGTTCD7nRgM6GinzYeLc mD9gEkz7nquF+mBmBrPGQTmm4RDMSvZKZnIassIdCuoXtiocdd5BOQTc5LhZvYfq6yu17Re4iYBnaUinRn1jzyse9d00UmSH7HkP3K 7bLVwREZplecQC1QEj9SmAi9YoHgQBqicxc7thkqTYYMMh8yWfMGykiWSx5DT8DlsEfBQs4md6TB14FrlFDjz7nlKuS1y3cR3QdEM4 /4B6toG178A0g1M1UtzpbSuDa9+BwR9YKCmRnn37bs9NOcyAzVlXXMapDC1ZZsGJah3nyuuIqNjjMa9AgFPUCA4k5bFC8cArLMMLDU 5hl43vycLIDjSsDatj8EPhzcs+GfNMnwn3j7WQ5BI/ARuCQ1K7M6FhzlQJRjwKmZuOuSuMiCeozz0ZGhUYu/ToLpggLjvJ+YRMwF2 nd7ck2o/sQF1iBoKJhsWeUn0HmAoY9DeVmrM0DsrGopbm81xHaOfz2B+DG0wjPhRJhN8zJhI5drvrgIcImLj31q7AXjYrgmyTCXDAD dlQbkDuKXxfkRmbvgI9La+sE0MiXKfqLLtAa0YwyE6u4KOx7LgnJzkN9GbYhPn6+BR57u12H1zZ3SrGNxfyyYzYwOuruv72vje4foj egPvGq2oLTZtYYH3JHqS+uz/ms9jompZjWhALYKfMjNWGqgxSOdgjGL5VwFcb7cH25t31aJ9hUW7rUqd1dnycxFLwCWQ/3DNkPmAh CQEE3Ta5kOqoKglKpbrUqjb7ZMwyBlhgAO4m8Uh7A8k9OdWmaknCIrU4Aa5eFqwGodtzVHYg/dG439P2utp8DRskEyTLEyHn02ezIW NZ+v5pWmzx9HCZipHGmIOOzomoiIVuYxrxk0xPmrOrq+kFiyxS4G1MZjx2DYdnNrdU85WHS/BG24umq05t3uN9IJTrinECU28RDgyj IC1sgOgdEDRsd50la5tQfq4U3E7VkUJREjEppldIWcsmahaZ8IHQkAkEtJbLw0bZ0f1G7OJCjdCkGfd2SwtaLi2gXOS/KGOkaplBMK Q7gtowtJZgAHG/Mw9kkwLsvq6/jH92B29lmDpjsFFyFpUcrVSp3Gk00zhNR88SPuv0PLfaa7DqNFm1O+hurcbYNlxqtKCLjkYzfWe Ru0uTx09DnYrKSiDCQiTX16DpoBLLkPKCTIRadtwmo6BWljIfq299oDmUEbqKgAIwETrRP9YBE3u8O2OfHLN4qeUqt3dMpYGTxjRb4 rSpVpZyUmglyLdiejpmghFTqxpjOuFCRWyuI1wSAxvBjKt7JjYFzrJ8Cae0ZTKBm1KBRe7sZuqoWZ9JGsqcjgu+SM8kkhiz1NAr+Mv jENN57L0EnI7hL3xTMaenb7zCok/7CGJzxJzi7Qpah94uSl2NADmDHigdmqfseY8wETnbC8WZCeX6ZUPK60DnPXgoQIHxtSJ7+gM3 hiFjv/YYAbvbPatW9DV5sI+YKMPyuAOo4DXU+Biq0EPwjgE3hBDxMPg12K4OGCyCy0hLVG/0AkvUqoDVk8oSFt4shh560xxtkIuFrg fbXJLFzPYWbxG4KuY7qThweTFPojyT5ggG5UMr49WjK4Mn1mZV1S+7y+qnie/K+St4xWuvWVuW/pGLgl0Ka63yt++1/3KDxIfnYiz9 EB6OL2wrlUcFhoAfMjCeZyyl/jEdsRcgxjRi2VGhX/uKrENPQCDfwF8sie5dnFHQKMMHOGhGVI6z82PY2TT2IpfDb48KHqc5vEJ9s 9AwDwncNfhfByTgAjJVOAWB+gLw8wm8EOBUJBP1VQZ5mIwSDYx9HoaLwoGzZVtb9s+9tfv2rwaiG60vWl+2Nlp265vW/daj1n7ract f/W31j9XXq3+2f2//3f6n/a9RvX6thPXzVu3X/u9/Th0ReQ==</latexit><latexit sha1_base64="fWJguRHblyWt7LG1KasFvkvjU/c=" >AAARQXiclVjdbts2FHa7vy77ibtd7oZYkC1GnVRSnW7oFqBFB6wDkiIb2qRoFQu0RNts9BeKcuoIBPY8e429wG67Bxiwu2G3u9k5p GRbiZymBlIdkoeHhx+/c3jYQRryTFrW62vX33n3vfc/uPHhykcff/LpavvmZwdZkgufPfWTMBHPBjRjIY/ZU8llyJ6lgtFoELLDwfF DHD+cMJHxJH4ipyk7iugo5kPuUwld3s3Vh27MTv0kimgcFO6AKviHjXhcUCHoVKmV2jjDcQZS4+ggw9lJGGTTCD7nRgM6GinzYeLc mD9gEkz7nquF+mBmBrPGQTmm4RDMSvZKZnIassIdCuoXtiocdd5BOQTc5LhZvYfq6yu17Re4iYBnaUinRn1jzyse9d00UmSH7HkP3K 7bLVwREZplecQC1QEj9SmAi9YoHgQBqicxc7thkqTYYMMh8yWfMGykiWSx5DT8DlsEfBQs4md6TB14FrlFDjz7nlKuS1y3cR3QdEM4 /4B6toG178A0g1M1UtzpbSuDa9+BwR9YKCmRnn37bs9NOcyAzVlXXMapDC1ZZsGJah3nyuuIqNjjMa9AgFPUCA4k5bFC8cArLMMLDU 5hl43vycLIDjSsDatj8EPhzcs+GfNMnwn3j7WQ5BI/ARuCQ1K7M6FhzlQJRjwKmZuOuSuMiCeozz0ZGhUYu/ToLpggLjvJ+YRMwF2 nd7ck2o/sQF1iBoKJhsWeUn0HmAoY9DeVmrM0DsrGopbm81xHaOfz2B+DG0wjPhRJhN8zJhI5drvrgIcImLj31q7AXjYrgmyTCXDAD dlQbkDuKXxfkRmbvgI9La+sE0MiXKfqLLtAa0YwyE6u4KOx7LgnJzkN9GbYhPn6+BR57u12H1zZ3SrGNxfyyYzYwOuruv72vje4foj egPvGq2oLTZtYYH3JHqS+uz/ms9jompZjWhALYKfMjNWGqgxSOdgjGL5VwFcb7cH25t31aJ9hUW7rUqd1dnycxFLwCWQ/3DNkPmAh CQEE3Ta5kOqoKglKpbrUqjb7ZMwyBlhgAO4m8Uh7A8k9OdWmaknCIrU4Aa5eFqwGodtzVHYg/dG439P2utp8DRskEyTLEyHn02ezIW NZ+v5pWmzx9HCZipHGmIOOzomoiIVuYxrxk0xPmrOrq+kFiyxS4G1MZjx2DYdnNrdU85WHS/BG24umq05t3uN9IJTrinECU28RDgyj IC1sgOgdEDRsd50la5tQfq4U3E7VkUJREjEppldIWcsmahaZ8IHQkAkEtJbLw0bZ0f1G7OJCjdCkGfd2SwtaLi2gXOS/KGOkaplBMK Q7gtowtJZgAHG/Mw9kkwLsvq6/jH92B29lmDpjsFFyFpUcrVSp3Gk00zhNR88SPuv0PLfaa7DqNFm1O+hurcbYNlxqtKCLjkYzfWe Ru0uTx09DnYrKSiDCQiTX16DpoBLLkPKCTIRadtwmo6BWljIfq299oDmUEbqKgAIwETrRP9YBE3u8O2OfHLN4qeUqt3dMpYGTxjRb4 rSpVpZyUmglyLdiejpmghFTqxpjOuFCRWyuI1wSAxvBjKt7JjYFzrJ8Cae0ZTKBm1KBRe7sZuqoWZ9JGsqcjgu+SM8kkhiz1NAr+Mv jENN57L0EnI7hL3xTMaenb7zCok/7CGJzxJzi7Qpah94uSl2NADmDHigdmqfseY8wETnbC8WZCeX6ZUPK60DnPXgoQIHxtSJ7+gM3 hiFjv/YYAbvbPatW9DV5sI+YKMPyuAOo4DXU+Biq0EPwjgE3hBDxMPg12K4OGCyCy0hLVG/0AkvUqoDVk8oSFt4shh560xxtkIuFrg fbXJLFzPYWbxG4KuY7qThweTFPojyT5ggG5UMr49WjK4Mn1mZV1S+7y+qnie/K+St4xWuvWVuW/pGLgl0Ka63yt++1/3KDxIfnYiz9 EB6OL2wrlUcFhoAfMjCeZyyl/jEdsRcgxjRi2VGhX/uKrENPQCDfwF8sie5dnFHQKMMHOGhGVI6z82PY2TT2IpfDb48KHqc5vEJ9s 9AwDwncNfhfByTgAjJVOAWB+gLw8wm8EOBUJBP1VQZ5mIwSDYx9HoaLwoGzZVtb9s+9tfv2rwaiG60vWl+2Nlp265vW/daj1n7ract f/W31j9XXq3+2f2//3f6n/a9RvX6thPXzVu3X/u9/Th0ReQ==</latexit>
Targets of opportunity at the LHC
1.) Update the CMS and ATLAS searches forH+ ! tb¯!W+b¯b,
focussing on the 200  600GeV region.
2.) Perform a dedicated search for gb¯! t¯H+, followed by
H+ !W+H2/A!W+b¯b.
(This final state is similar to 1, but with resonant b¯b.)
3.) Search for gluon fusion of H2/A! b¯b, possibly with extra b¯b.
Note that A(H2)! ZH2(A) is possible.
4.) If MH2/A < 350GeV, B(H2/A! ⌧+⌧ ) ' 15% may be
useful for H± !W±H2/A and gg ! H2/A searches.
<lat exit s ha1_ba se64="F cK7wLo iRyHmG DT8oj4p PhO6KY E=">AAA Ianicj VVLc9s 2EGac1l bdl5Oe OrmgsT VjTxSGt OO2h0w mSg5Vp 07jTvzI 1LBlkI QojkGA BcDaGg5 +ZU/9A z31D/TW BUhJlJ zMhCMB i8fufvt hsYgKl ikdBH/ fWbn7ya era53P 1j//4s uvvt64d /9EiVL G9DgWT Mh3EVGU ZZwe60 wz+q6Ql OQRo6f R1Su7f vonlSoT /EhPCn qek5Rn oywmGqa G91ZZF 3N6HYs 8JzypcK TgL1ii Jjl0xq wvLqssT 2mFc6L HkrIKS0 YKaEmm KAr8/T CkNwiPI 3FTbT3 fMqbCT FxTubxk zcCqeZ 959pHm n32UeRz RNOMVk ZJMTMV gIslUwc hE6Qmj KPR3cA/ 3wEWOj ouEaGq Heuy6V6 /f2g6A 2a5/dN B3Y0WJj MdUWXk kpME9N Lh4hLVA GkdEog hZ+fTi EWqGUQ/ jdediJ OJSqYyn Vlfwlq /dIHj8 fRDg3k/ 0xI4lw BbcNxg jUO4uwd 6dw64O qQQUuU Nqm4Qm9 nBpMsc 6RWqsk LZAOlFb +D27NA XJLKtOP 5oAgkX n1cBG1 kQ4GO4+ 6U9H03 D92zrb DurROKt ZyzhhD p5uGK/ n4dgyRq SjRdg2 dLCiUt vuOtPjm holOOH aRVP7j Pwd8wGq 9lpUvW 2z4bhgZ X0Ko9J eEHcqo 5qmeWSN i97MTC HgDCM2 aYOiN1o SswDpF gmW3F/ FNMVIHU B/Gzzt OEe/Wz q3+3O8N SuNO+p /KMSnrR B/buC/ HlYuAo Oeob39o ElxSC7 j4ni5P YsPa1La 9IX2Me CAM6B/ oHAfd9E sJaqcu GAjaiG 4mVLRUc kWEmtw gYu8yQU rOQ+z2 wW3qE6 /1G1ZXJ xeqXm+ d1sRtU lYzmnbG dMY7T8 Bs63E1 jMjHHSo bN03Wz vqPWa2 ydYcNYb aB0yjO ZAFrvf9 HbQEre QJlWzS 3Opkwkm exarOJ dvmRCl GVZ35VO aQaKpV V1JSpg 5SJCCvl WV4vev Mx1DHd YP2ZBj0 WkCppH X2MVYfT L3r8hL LsXjoK DgZHsDP KeHe5S UZhrN5 NPBnTo5 qPhaDo JzK1B2 5iglr3d AKZ7oq +RUX19 yYBlE0q nCtD29 Q9fL4yE 4fvHnz izHfuR pMobTXF Xi4sRn 4gfvQb SFshE2v +Q6HG/ /gBIpm TrmOGRB 5FgaFP gdrOos ZBduQiA WJr0hK z0AE7qk 6r9yza FAXZhK oZxL+XC M329ao SK7sOw c77Yujl tfs5Pv Wzko9+ vG8ynhR asrj2h FcB2Tf AHhjUZJ JGms2A YHEMgOs KB4TSW INL/GC l6hkIhV mHYgJl 2m4LZz s+uGeH/ 72dPPF 84aijv fAe+hte 6H3g/f CG3iH3 rEXr/61 +t/ayt rdtX879 zvfdh7 UW1fuN DrfeAtf Z+t/aP XMJA== </latex it>
Note: Current CMS, ATLAS limits are ~10x expectation at M = 500 GeV.
All the above modes have rates / tan2  .
<latexit sha1 _base64="NPVZ0mzBkZj1hzJzL pkQjaC4L3U=">AAAEpXicjVPt ThQxFB3YVREVQX/6p/IRNdlsZ hAEEiWofzBiwIRdTOi62+l0Zxs 67aTtAJPJPI/P5Av4HN52V8IS TGhmpmfO6b2nvW3jXHBjw/D3zG yjee/+g7mH848eP1l4urj0rGt UoSnrUCWU/hETwwSXrGO5FexHr hnJYsFO4rPPTj85Z9pwJY9tmb NeRlLJh5wSC1R/afbXGpbsgqo sIzKpcGzgVSIxZQZdXc9Py4ZnK atwRuxIM1FhLUgOX8INQ2F7M4 rYJcKjWF1Wq7urdV1hoS6Yvim5 NKDWt6UXd0z//k7pccxSLiuiN SnrSgCRcJMLUhpbOiedVbiQCdO ufhXmFn0UsGrcwi07Yq4jsTr3 IFMJMw6MyJjQxDJT41yr3Cpsi fy5DnaWtBHG8MDSrnuhzfYb5MK 86Zehg2PnksvU/SWlJBmn3kN5 PSPGCGY8M2Q6gx3zGGrlupQUqZ 9JrAwoMG0w9ekpHAHrpbru9sP WlS8sSnv+ggvhQyejBgOsR2oZY atQt38Ajw/CrcGA9KMrHu23r0 yOxwWaXgSTTKelQ4YS4QdwM7b ntirkmVQXsq4nM4qH18v/qXPs6 IPDw691/dJvH4NTMd68/uJK2A 7DMIoi5EC09S4EsLOzvR5to8hJ 0FaCSTvqL/7BiaJFxqSlAgp5G oW57UE2y6lgkLswLCf0jKTsFCD Unple5W9UjdaASdBQaXilRZ69 HlGRzLgrAiPdYTU3NUfepp0Wd rjdq7jMC8skHRsNC4GgvO56ooR rRq0oARCqOcwV0RHRhFq4xFMu cSFUqup5KMy/1aP/g+56O3rbjr 5vrOztTko0F7wIloPXQRRsBXv BfnAUdALaWGhsND40dpuvmt+ax 83ueOjszCTmeTDVmv2/LmmKFg ==</latexit>
⇤<latexit sha1_base64="sGRf2yVJQOw8sRbIxnZOYjVIMx4="></latexit>
⇤<latexit sha1_base64="sGRf2yVJQOw8sRbIxnZOYjVIMx4="></latexit>
⇤<latexit sha1_base64="sGRf2yVJQOw8sRbIxnZOYjVIMx4="></latexit>
Targets of opportunity at the LHC
⇤<latexit sha1_base64="sGRf2yVJQOw8sRbIxnZOYjVIMx4="></latexit>
⇤<latexit sha1_base64="sGRf2yVJQOw8sRbIxnZOYjVIMx4="></latexit>
5.) If the underlying dynamics of massless fermions, gauge bosons
and scalars  including four electroweak GBs  create V0, there will be
“⇢”! VLVL and “a1”! VLH. The dynamics0 energy scale is unknown.
BUT LOOK!
<lat exit s ha1_ba se64="t 4dYRX8 xxUPLM HqguI7h 8l7gU2 s=">AAA HZHicl VVtbxw 1EN62XF NCgZSK T0jINI 24U5Pr7 bWhRYL SBCQOE SlFzUtp nFy8u7 N7Vrz2 Ynubrlb 7E/kB/ IH+Ab6C xNh7l+ atUllp 1+MZe/z MM+PZq BDc2MH grytXr3 3QuT53 48P5j2 5+/MmnC 7c+2zG q1DFsx 0oo/SJi BgSXsG 25FfCi0 MDySMB udPSjs +++Am24 klu2Km A/Z5nk KY+ZRdX 4Viddo hKOY5X nTCY1jQ y+SiSm ynFomv mzZsPzD GqaMzv RIGqqBS vwy7gB Muivhi G8JnQSq df13Sd 3m6amQ h2DPm9y btDaXO ZevKf7 797LPY0 g47JmW rOqqQU qEm4KwS pjKwFk td+jy3Q Zj8jJL 6kT7QT cUMoEtK i4zNws qSTLeW ycrPyyn BkjwHh NCjpHL s2ym2Ss zLyHSB nUNZSe PdIfhbG 6JSZmg mlDVgiX sSiT6W k1bU/H jNYp5rl pnBYEx FZjuOz ITX9ed/ tiTLUF b98ZD6 aRTMPQH sYxF8L DgQtQD g+pnqg7 1CqyM9 5wLyUze N7l4SE bhyf2U X9GVb3V kjSj5W uPT4LO qllY3s5 NS+WRV Mey31z CRZSS9e 0tt4ps bG7+2n xFKcFVS 1gWZ/L 0TZsng pnNcjau f/q96R YFcdDWy OiAFjl aR+PhW /ngHsor KKF9PO y5nTn8 QcKV4WA aRBp5R Et+8jx nQvgEkq i0fiyl KQu8S8 ZA0hp8d LjJMnk wxMqyrP 8OvI9a vC3cbp Z5oPcdQ CfRjGG 9t19EV mhVOK1z +9C79X sTZY2D ZpXyrDq EPrXtF KD7Q89 FcCmAx3 10PKvs NcEzmYO 0b+u3G XXD4Sq u2VAy0z ybWLwi 6thxdX +NUAGpP aXdPbi 368l8+ fLEaZvc 07WKba Zqa9Vj JSsOXFt QLeJYt XUvIcPu 88rXiA VzCtb0 9uUqAdF vyDuC+ 3ZaDd7 3c55zvE Wi8tlr 1rszlk ejHvke1 2A11pt N06Xo0 7KDYW/5 pI4vpz YBi1dt5 VR1sBY b1/8LP jYbwKbW 9p7xwu KgP/AP uSiEU2E xmD7Px gtvsAL i0qUtFt ht9sJB YffRm+ WxAPRdG ihYfMQ y2EMRby KY/dr/ EBqyhJ qEpErjK y3x2tM 7apYb1 +Fxpeu1 5rzNKS +z7ZU2 fbxfc1m UFmTcH pSWgiD f7u9CEq 6RO1Gh wGLNESu JJ0yz2 OI/6Mw pUSlUpp p5JCY8 T8NFYW fYDx/0w 98eLj5 9MqXoR vBFcCfo BmHwKH gajIJn wXYQd/7 s/N35p /Pv9Tdz N+duz3 3eLr16 ZbrndnD mmfvyP +Vpd2o =</late xit>
6.)  DY (pp! AH±, H2H±, H+H , AH2) ' 1  20 fb
Small, but unsuppressed by tan2  , A rich selection of final states ; )
7.) If MH2/A < 2mt,  (gg ! H2/A)B(H2/A!   ) / tan2  
. . . so there is some hope.
8.) Alignment of H(125) =) H2/A$W+W , ZZ is very small 
a negative test of the model.
<lat exit s ha1_ba se64="t ogFMKs dXDRTl ZwcWnnC DuIMPp 8=">AAA HCHicl VXdjhs 1FJ4WEk r428Il NxbbSI mahEygd BGl6lI ugkRF0 XZ3S9eb yDPjTE z9M7U9 u41GfgF egFt4A +4Qt7wF L8BzcO yZ3c2m rVRGmvG xj33Od 875fCY pODN2PP 7nytU3 3my137 r2duedd 997/4O t6x8eG FXqlO6n iiv9OC GGcibpv mWW08e FpkQkn B4mT+97 /eEJ1Y Yp+ciu CnosSC7 ZgqXEw tL8eqv TxZKepk oIIrMK JwZexT OzEjA4t 6E2TOS 0woLYpa a8wpqT Ar6EGY rGo1txT J8jvEz U8+rG3 RvOVZir U6o3Vd 4MaN3L zPPXNH/ ntczjh OZMVkR rsnIV9/ 4yZgpO VsauOEX xqI8He AA+RLV fZMRSP7 XLMNx/ sOeHne EjeuAFZ CjR6TK IC6X96 Byazm5i q5DFCd EoQV4+ nN1EzTT BGHW6w f4JI2vG UaFVSo 2prXS6 COVrFoJ og+0ze JCgcC5 dEp3XJl Ilfy7z BjQSKq Nm5Bx4x LjT7Vy O9Is6U gTJyQWZ V9/+5H pFEZztg h9cCNB O55MLG YKYzoYg gX4+6f uTgj5D 8XAybiA tEu+tE +Q9QTg fBBdJac NYSlMW wEZjaA 09WflYs SVyNoH KWDI4i w7tekmz OrtAZ5 p6fvqJW vjvgkn Cg85Cv JC1r4b9 V0R6+6 Km6LuF 8/KDeQU hfLrr0 B00EXM 7WEtFL8 99EoK+ /00vjH UNcgK0r L8QPdS r8KsX6D HGmbIm ODKqqa 0OxWCmh sAsaAQ NIJaqo KNXYN4Z gYfzXH CWS0Gl vQjfTXv x5Bbs+ V7JXLN 8aYHS6h Q1aDld 2LVV4N9 hqNyTJ +dGa0R Qq1JmVP t2UUFf WLkAzf jioaEHF zYHoko K1GIn9 Y2gZg1N Q2FPOD 5y6Cyk jbv1ZcO 4YHGPC caJ5quQ ehfyHL I8nfbR 17AnJbz 6wbkeB puWzCb 9c25UVq lzkMF9 mGbUAk mGgYHd5 oYoX4D /gx06B IXGU/eH +db2eD QOD3pRi BthO2q eh/Otf 4EAaelL lXJizF E8Luwx WLMs5RR sl4YWJ H1Kcno EoiSCmu MqNG2H urCS+T 4Cr7Qor K6fqIg wvgvDTt 8PzabO L75Md1 Taxc5xx WRRWir T2tGi5 Mg3KfgD oIxpSB xfgUBS zQBr6Ck ktfCfu OQlKbn KletAYu LNNLwo HExG8We j+MfPt +/dbVJ 0Lfo4+i TqRXF0 O7oXTa OH0X6Ut p61fm3 91vq9/ Uv7j/af 7b/qrV evNGc+ ii497b/ /A33+T 1k=</la texit>
Finally: A stunning feature of this kind of 
model — true in GW-NHDM!  
Cubic Higgs couplings with 2 or 3 GB’s,

quartic couplings with 3 or 4 GB’s vanish in

tree       approximation. A consequence  

of scale invariance: CS Ward identities? (E. Pilon)
(V0)
<latexit sha1 _base64="zvXdcWgK0uLUQF2Ot SscfyML6IQ=">AAAHJ3iclVXd jhM3FB6gSSH9W+glN1aXSIlIQ iYtZSsoYksvUqmoVMvuAutN5Jk 4Exf/DLZnl2jkd+hr9AV6275B 76r2sjd9jh57hmx2WSQ60oyPz7 HPz3e+nCQ5Z8YOh39fuHjpvUb z/ctXWh98+NHHn2xcvbZnVKFTu psqrvTThBjKmaS7lllOn+aaEp Fwup+8eOjt+0dUG6bkE7vM6aE gmWRzlhILqunVRreNJT1OlRBEz kqcGHgVn5mlgMW51mmzYSKjJR bELjTlJdac5PAlzFA0HNyOY/oK 4UWiXpU37t9wrsRcHVN91uTdg NWd556/o/t77+R+vZiyszcddkP MhGZMlkRrsnQl95oZMzknS2OX nKJ40MU93IPIotzNZ8RSv7WLs Dx8tOOXrf4TuucFZCjR6SKIc6X 96hwaT25iq5DFCdEoQV7en9xE 9TbBGLXawf8RI2vOUa5VSo2pvL TaCGVrHoJog+/X6QFs4V66IDq rXKRK/lRkddJIqBk1A+cgIsat9 tlSv6xKRYBZJsi0/PaZ6+R5iL YNgXAuwDqejk5kqGI86YME9um o628K+hLF/dGwzmme+HB1fTuCc N4LMZLChrWQpsiBpcbQKvlk6a vFlsjJCHpjSe91fWjbS5pV+ALN aep56zdq7r9zJgkPNgsVA253+ 12H2+j8au+cNBZ9N3defjQtoYx b2w7dQyMxtb01ODpZFoC45Qv9 phPOVY3ICDC2+gIC0LTca08Kw BgiK2tCJKPqDuvQEmaqHJgFi6A hi4XK6eBtPdoaQIwVIJxlUlBp TzBw4048ug1nvlcy0yxbWGC2Ok Z1vpzO7ZoWaLgf+vf8+cpplZL vWCFnVPthUsLUWLqQnPEtRH2fX jgdCCspUIwdVb8MatbSqansic cHDr2lqK9q4gWPO0wwTjRfBvR dgDoAPR530ddwJiW8/MG5Dgafl kxG3RVDSqvUKskQPmxn1AJV+m tEJFL5Fvyf3P1goDCXqkEx3dgc DobhQSshPitsRvXzeLrxL3AgL XyzUk6MOYiHuT0Eb5alnLoWLgz NSfqCZPQAREkENYdlmOkOtUEz 8wMFXmlR0K7fKIkwfq7BST8uz VmbV55nOyjsfOuwZDIvLJVpFWh ecOSnFfxBoBnTgBxfgkBSzSDX MFxIauFv5FSUpOAqU64FwLwBw5 vC3mgQfz6If/xi88H9GqLL0fX os6gTxdGd6EE0jh5Hu1Ha+Lnxa +O3xu/NX5p/NP9s/lUdvXihvv NpdOpp/vMfE9pZwA==</latex it>
Finally: A striking feature of this kind of model 
— true in GW-NHDM!  
Cubic Higgs couplings with 2 or 3 GB’s,

quartic couplings with 3 or 4 GB’s vanish 

in tree       approximation. A consequence  

of scale invariance: CS Ward identities? (E. Pilon)
(V0)
<latexit sha1 _base64="zvXdcWgK0uLUQF2Ot SscfyML6IQ=">AAAHJ3iclVXd jhM3FB6gSSH9W+glN1aXSIlIQ iYtZSsoYksvUqmoVMvuAutN5Jk 4Exf/DLZnl2jkd+hr9AV6275B 76r2sjd9jh57hmx2WSQ60oyPz7 HPz3e+nCQ5Z8YOh39fuHjpvUb z/ctXWh98+NHHn2xcvbZnVKFTu psqrvTThBjKmaS7lllOn+aaEp Fwup+8eOjt+0dUG6bkE7vM6aE gmWRzlhILqunVRreNJT1OlRBEz kqcGHgVn5mlgMW51mmzYSKjJR bELjTlJdac5PAlzFA0HNyOY/oK 4UWiXpU37t9wrsRcHVN91uTdg NWd556/o/t77+R+vZiyszcddkP MhGZMlkRrsnQl95oZMzknS2OX nKJ40MU93IPIotzNZ8RSv7WLs Dx8tOOXrf4TuucFZCjR6SKIc6X 96hwaT25iq5DFCdEoQV7en9xE 9TbBGLXawf8RI2vOUa5VSo2pvL TaCGVrHoJog+/X6QFs4V66IDq rXKRK/lRkddJIqBk1A+cgIsat9 tlSv6xKRYBZJsi0/PaZ6+R5iL YNgXAuwDqejk5kqGI86YME9um o628K+hLF/dGwzmme+HB1fTuCc N4LMZLChrWQpsiBpcbQKvlk6a vFlsjJCHpjSe91fWjbS5pV+ALN aep56zdq7r9zJgkPNgsVA253+ 12H2+j8au+cNBZ9N3defjQtoYx b2w7dQyMxtb01ODpZFoC45Qv9 phPOVY3ICDC2+gIC0LTca08Kw BgiK2tCJKPqDuvQEmaqHJgFi6A hi4XK6eBtPdoaQIwVIJxlUlBp TzBw4048ug1nvlcy0yxbWGC2Ok Z1vpzO7ZoWaLgf+vf8+cpplZL vWCFnVPthUsLUWLqQnPEtRH2fX jgdCCspUIwdVb8MatbSqansic cHDr2lqK9q4gWPO0wwTjRfBvR dgDoAPR530ddwJiW8/MG5Dgafl kxG3RVDSqvUKskQPmxn1AJV+m tEJFL5Fvyf3P1goDCXqkEx3dgc DobhQSshPitsRvXzeLrxL3AgL XyzUk6MOYiHuT0Eb5alnLoWLgz NSfqCZPQAREkENYdlmOkOtUEz 8wMFXmlR0K7fKIkwfq7BST8uz VmbV55nOyjsfOuwZDIvLJVpFWh ecOSnFfxBoBnTgBxfgkBSzSDX MFxIauFv5FSUpOAqU64FwLwBw5 vC3mgQfz6If/xi88H9GqLL0fX os6gTxdGd6EE0jh5Hu1Ha+Lnxa +O3xu/NX5p/NP9s/lUdvXihvv NpdOpp/vMfE9pZwA==</latex it>
=)  (H ! HH),  (H2 ! HH) = O( 2)
Too small to detect 
 another negative test of the model,
But, for what it0s worth,  (pp! HH) ' 2.2⇥ SM
 but at the HL  LHC. I should live so long.
<la texit sha1_b ase64= "FakAX oVGyOf X1fVh oMbk9s MfdME= ">AAAJ b3iclV Ztb9s2 EFa7F 7/spen 2YR8GD MTSYDZ qq7a3r BnWDU2 zDy6Q YB0SJ1 3D2KBk WuZKiS pJJTUE AvuZ2x /Y9/2 BYUdKd hw3SVM BEk886 u557o5 HBSlnS nc6f9 +6/d77 H3xYqd bqH338 yad31u 5+dqhE JkM6CA UX8nl AFOUso QPNNKf PU0lJH HB6FLz csfqjU yoVE8 mBnqX0 JCZRwi YsJBqm Rncrrz ZwQs9C EcckG ec4UHA LPlazG AZj6hf VisURz XFM9FR SnmPJ SQpPwh RFHX+z 26WvEZ 4G4nV+ 7+d7xu SYizM qV1XWD GjNZeb 5Dc0/u pn5ZTZ 543DUa cIsDm jEkpxI SWYm5x bFmKmU k5nSM0 5R12/i Fm6B5 zgfpGO iqX3VU zfs7O3 bYat9Q A+tgBQ lMpw6 cSKkHY 1B/eF9 rAXSOC ASBcjK R8P7qH wNMEY WG9g/Z WTJOEq lCKlSh ZX6BkL RkgUna md7Dg /C5r4L p0RGhY lQJH9k UQkaxW JMlW8M eMS4vr FK9fu CKoKYR TEZ5b/ 8bhpp6 rxtgyO cxqDtj 3rnMr DoD9sg gX7Ua9 ovY/oK ddu9To lpElh3 Jb/9m HDecj6 CTLsxS 1SWQpU qRQvww cyyxZo kwx7k RpPWnB /atpJk RXyhzG lo69a+ iIl9Tl hCuNN pYAxx+ 7HdvIr rw/O0o qcTY+W 9UQ4kH mwb9A j14pFu LQWjEU UuDA8s zScNt6 5IQ0Sg Xosn8 IeUpXb 2HD7G4 Flo5Tw pUeZXu oQwVWB gGjQx dSimIq X+Vai3 fPCxCA dnURLT RJ9HwP Qb3d4 mrNkVS SRZNNV Q1+IMl Xg5nei lWSjCI 5e9Fy 8WRgtI Nl9ZMq bStpIc esbMOH DKJhC1 LTy32p VrQqH A2GmxL 6haglM Wsi077 ht0Bak fyrJzF vdZzD iRfOai b1yoXa D7/Sb6 CdaEhO e/GtPA YFOTY a+5qI9 cC7EA6 dy71zH VUCjtp TIkibA peBfs 0CeWMV /oJCvB tl+VRd OfI28t T76N0H x/XuM RSBxcT 9a81UD 7ncPQM jeD9iS ze6fsf 2dT4s wx/Y0r rTMh9b RIbhmQ ssXYeJ T9o+f3 sAap2 DT7eze iM28ph bsSd3+ 3vdvf8 a341IV rKjLu Gg0v6R ZbkkMK /eIMup 7a4MBt hEtyfi kZoLK 5SqWOK ZxvxYE zWlvv+ B13oYX QXRXWv fJ6Nl r7B7pJ mNltH3 Ki1HG3 k+oTsK ZZyCnY zhRNS fiSRPQ YxISA6 5Pc/Rs YtAEzY 3swwZ1 o5GaXv 8hJrC xZWGmP XbWqs5 OX6Y4z Pdk6yV mSZpom YeFok nFkTz3 40UBjJ qEs+Qw EEkoGW N0hRUI NvyMX vAQZF5 EwdQjM G2F4Uz js+d1v /e5v36 0/3v6 zCFHV+ 9L72mt 4Xe+h9 9jre8+ 8gRdW/ qr8V6 1Uq9V/ a1/Uvq qhYunt W2VYP/ cuXLXm /wKML J0=</l atexit >
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 !
<latexit sha1 _base64="R3vjizaCZ5CbgUdGi U0aN01qbus=">AAAI8XicfVbd buNEFPbuwiaEv+5yyc2IqiIRJ UqyqUBIi1bigiJ1UZFou9q6tSb OOJ7NeOx6xskGayRu4Q24Q9zy RLwAL8ALcM6M87vOukp8Muecb7 75zjl2R5ngSvd6/9y7/+Cddx8 2mu+13v/gw48+Pnj0+FKlRR6yi zAVaf5iRBUTXLILzbVgL7Kc0W Qk2NVo+h36r2YsVzyVP+tFxm4 SOpE84iHVsBQ8evjfkS/ZPEyTh Mpx6Y+ogS824bKkeU4XxrS2Ax gGMLDq3SOF+akYq0UCt133mE4m xt1YvuvUMRUReDV7rZVeCFb6U U7Dsm/KgcGdWlvMSkD3x1xlgi6 q8PXGpS9SOcn5JNYQnc6N8f3W EfKD3dO5rBaBwQ6CKi+DXts/j 3nnqS9AyDEN+sQuBP1by5y4H53 bAfkCAKqgQRU02Awa2KBlyJNa mNo0YwgSruPn390VdLxGHdagDu pQ+x2ka1Ve5p74gkW6XYuAzOv OhAf3rbIdVNXyfIMlAZrA0n0d4 1/7KekRNMCVJ4Rq435ZTE7Aa8 OsU8cMbZ3zGacCzYRLnhSJ6dg +qFHF5v0Q2bSYq40cNN0C1ZrCn FhCUZob1xR7sChGqYyFOC2WaS G5RmPGQp3maJkfLXMZ8C3uci/y qrecCJgUU7WH9IyKgu2FgnwMY jDdi3nMcmbRUunArH4wJZal1Rh 4Wqkl8dldwWdE+lnMv9mHjn3R dfPnZzTXUAeyYm9Wa656xvWDD 1x0ULptDGwYBSV/NRVYaRm8Ap2 m8BFY6/2dU6W3X3dQWeQIZv2k zm/9LIGoq+AMrWPXUL/AysvgrD 7leXAK7v7gpKrW9+zSuDY823p eVL1pp8NXRRKUp58b8tzebodV+ 9+uH1BDg+c9GfY2cOsZnKMmxs 2V7IAqUJf6J95SPRRvCrqhhKi H069u6KoCAyJQxrbE8FoWMwwSV E4Ec0l+bn8Evao97KE5YqziAG sV5R9333Y8RF+fhKxPsuyBt9Uf 5EsKpV0JRraTs1RxzWfWVizhX 45ZBIOi2R4WO9WEoI13Vis4OOx 3e/YivTeMpevQq67z4OBfeGmE RcKkDgVV6rrfy/RNiSMQCgbgh WIZDad0wq7BlDRh6qa0b2dDjmB lTOB5Ax+piV3dzChpovClBZEJ 1bHa9eFine+60NHXNyWXWaGZDN 1GUSGITgm+6smY5/CkEgswaJi DfiEJYwpV0fAPwdYuo0Kkk3Rbm P3G5aDbf9Lt/zQ8fPZtJVHT+9 T7zGt7fe8r75l36p17F17YeNn 4tfFb4/emav7R/LP5lwu9f6/K+ cTbupp//w9Xkhok</latexit>
 !
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